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(57) Abstract: 5 The present invention is directed to substituted coumarins and quinolines and 
analogs thereof, represented by the general Formula I: A (I) 10 wherein A, B, X, Y, and Z are 
defined herein. The present invention also relates to the discovery that compounds having Formula 
I are activators of caspases and inducers of apoptosis. Therefore, the activators of caspases and 
inducers of apoptosis of this invention can be used to induce cell death in a variety of clinical 
conditions in which uncontrolled growth and spread of abnormal cells occurs. 
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SUBSTITUTED COUMARINS AND QUINOLINES AS GASPASES ACTIVATORS 

BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention is in the field of medicinal chemistry. In particular, the 
invention relates to substituted coumarins and quinolines and analogs, and the 
discovery that these compounds are activators of caspases and inducers of 
apoptosis. The invention also relates to the use of these compounds as 
therapeutically effective anti -cancer agents. 

DESCRIPTION OF BACKGROUND ART 

Organisms eliminate unwanted cells by a process variously known as 
regulated cell death, programmed cell death or apoptosis. Such cell death 
occurs as a normal aspect of animal development as well as in tissue 
homeostasis and aging (Glucksmann, A., Biol Rev. Cambridge Philos. Soc. 
26:59-86 (1951); Glucksmann, A., Archives de Biologie 7(5:419-437 (1965); 
Ellis, et al, Dev. 772:591-603 (1991); Vaux, et al. Cell 76:777-779 (1994)). 
Apoptosis regulates cell number, facilitates morphogenesis, removes harmful 
or otherwise abnormal cells and eliminates cells that have already performed 
their function. Additionally, apoptosis occurs in response to various 
physiological stresses, such as hypoxia or ischemia (PCT published 
application WO 96/2(3721). 

TTi^ cells 
experiencing regulated cell death, including plasma and nuclear membrane 
blebbing, cell shrinkage (condensation of nucleoplasm and cytoplasm), 
organelle relocalization and compaction, chromatin condensation and 
production of apoptotic bodies (membrane enclosed particles containing 
intracellular material) (Orrenius, S., J. Internal Medicine 237:529-536 (1995)). 
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Apoptosis is achieved through an endogenous mechanism of cellular 
suicide (Wyllie, A.H., in Cell Death in Biology and Pathology, Bowen and 
Lockshin, eds M Chapman and Hall (1981), pp. 9-34). A cell activates its 
internally encoded suicide program as a result of either internal or external 
5 signals. The suicide program is executed through the activation of a carefully 

regulated genetic program (Wyllie, et ah, Int. Rev. Cyt. 68:251 (1980); Ellis, et 
al. y Ann. Rev. Cell Bio. 7:663 (1991)). Apoptotic cells and bodies are usually 
recognized and cleared by neighboring cells or macrophages before lysis. 
Because of this clearance mechanism, inflammation is not induced despite the 

10 clearance of great numbers of cells (Orrenius, S., J. Internal Medicine 

257:529-536 (1995)). 

It has been found that a group of proteases are a key element in 
apoptosis (see, e.g., Thornberry, Chemistry and Biology 5:R97-R103 (1998); 
Thornberry, British Med. Bull 55:478-490 (1996)). Genetic studies in the 

15 nematode Caenorhabditis elegans revealed that apoptotic cell death involves 

at least 14 genes, 2 of which are the pro-apoptotic (death-promoting) ced (for 
cell death abnormal) genes, ced-3 and ced-4. CED-3 is homologous to 
interleukin 1 beta-converting enzyme, a cysteine protease, which is now called 
caspase- 1. When these data were ultimately applied to mammals, and upon 

20 further extensive investigation, it was found that the mammalian apoptosis 

system appears to involve a cascade of caspases, or a system that behaves like 
a cascade of caspases. At present, the caspase family of cysteine proteases 
comprises 14 different members, and more may be discovered in the future. 
All known caspases are synthesized as zymogens that require cleavage at an 

25 ^partyl residue prior to forming the active enzyme. Thus, caspases are 

i capable of activating other caspases, in the manner of an amplifying cascade. 

Apoptosis and caspases are thought to be crucial in the development of 
cancer (Apoptosis and Cancer Chemotherapy, Hickman and Dive, eds., 
Humana Press (1999)). There is mounting evidence that cancer cells, while 

30 containing caspases, lack parts of the molecular machinery that activates the 

caspase cascade. This makes the cancer cells lose their capacity to undergo 
cellular suicide and the cells become immortal and cancerous. In the case of 
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the apoptosis process, control points are known to exist that represent points 
for intervention leading to activation. These control points include the CED- 
9-BCL-like and CED-3-ICE-like gene family products, which are intrinsic 
proteins regulating the decision of a cell to survive or die and executing part of 
the cell death process itself, respectively (see, Schmitt, et ai y Biochem. Cell 
Biol 75:301-314 (1997)). BCL-iike proteins include BCL-xL and BAX- 
alpha, which appear to function upstream of caspase activation. BCL-xL 
appears to prevent activation of the apoptotic protease cascade, whereas BAX- 
alpha accelerates activation of the apoptotic protease cascade. 

It has been shown that chemotherapeutic (anti-cancer) drugs can trigger 
cancer cells to undergo suicide by activating the dormant caspase cascade. 
This may be a crucial aspect of the mode of action of most, if not all, known 
anticancer drugs (Los, et aL, Blood 90:3 11 8-3 129 (1997); Friesen, et al t Nat. 
Med. 2:51 A (1996)). The mechanism of action of current antineoplastic drugs 
frequently involves an attack at specific phases of the cell cycle. In brief, the 
cell cycle refers to the stages through which cells normally progress during 
their lifetimes. Normally, cells exist in a resting phase termed G 0 . During 
multiplication, cells progress to a stage in which DNA synthesis occurs, 
termed S. Later, cell division, or mitosis occurs, in a phase called M. 
Antineoplastic drugs such as cytosine arabinoside, hydroxyurea, 
6-mercaptopurine, and methotrexate are S phase specific, whereas 
antineoplastic drugs such as vincristine, vinblastine, and paclitaxel are M 
phase specific. Many slow growing tumors, for example colon cancers, exist 
primarily in the G 0 phase, whereas rapidly proliferating normal tissues, for 
example bone marrow, exist primarily in the S or M phase. Thus, a drug like 
6-mercaptopurine can cause bone marrow toxicity while remaining ineffective ; 
for a slow growing tumor. Further aspects of the chemotherapy of neoplastic 
diseases are known to those skilled in the art (see, e.g., Hardman, et a/., eds., 
Goodman and Oilman's The Pharmacological Basis of Therapeutics, Ninth 
Edition, McGraw-Hill, New York (1996), pp. 1225-1287). Thus, it is clear 
that the possibility exists for the activation of the caspase cascade, although 
the exact mechanisms for doing so are not clear at this point It is equally 
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clear that insufficient activity of the caspase cascade and consequent apoptotic 
events are implicated in various types of cancer. The development of caspase 
cascade activators and inducers of apoptosis is a highly desirable goal in the 
development of therapeutically effective antineoplastic agents. Moreover, 
since autoimmune disease and certain degenerative diseases also involve the 
proliferation of abnormal cells, therapeutic treatment for these diseases could 
also involve the enhancement of the apoptotic process through the 
administration of appropriate caspase cascade activators and inducers of 
apoptosis. 

SUMMARY OF THE INVENTION 

The present invention is related to the discovery that substituted 
coumarins and quinolines and analogs, as represented in Formula I, are 
: activators of the caspase cascade and inducers of apoptosis. Thus, an aspect of 
the present invention is directed to the use of compounds of Formula I as 
inducers of apoptosis. 

A second aspect of the present invention is to provide a method for 
treating, preventing or ameliorating neoplasia and cancer by administering a 
compound of Formula I to a mammal in need of such treatment. 

Many of compounds within the scope of the present invention are 
novel compounds. Therefore, a third aspect of the present invention is to 
provide novel compounds of Formula I, and to also provide for the use of 
these novel compounds for treating, preventing or ameliorating neoplasia and 
cancer. 

A fourth aspect of the present invention is to provide a pharmac«titical 
composition useful for treating disorders responsive to the induction of 
apoptosis, containing an effective amount of a compound of Formula I in 
admixture with one or more pharmaceutically acceptable carriers or diluents. 

A fifth aspect of the present invention is directed to methods for the 
preparation of novel compounds of Formula I. 
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A sixth aspect of the present invention is directed to a process for the 
preparation of a compound having Formula III 




III 



the process comprising reacting a 2-aminobenzopyran having the formula: 




wherein Y is CN 3 COR 7 , C0 2 R 7 or CONR^Ry, wherein R 7 , R, and Ry are 
independently hydrogen, C M0 alkyi, haloalkyl, aryl, fused aryl, carbocyclic, a 
heterocycUc group, a heteroaryl group, alkenyl, alkynyl, arylalkyl, arylalkenyl, 
arylalkynyl, heteroarylalkyl, heteroarylalkenyl, heteroarylalkynyl, 
carbocycloalkyl, heterocycloalkyl, hydroxyalkyl or aminoalkyl; or R^and Ry 
are taken together with the nitrogen to which they are attached to form a 
heterocycle; 

A is optionally substituted and is aryl, heteroaryl, saturated 
carbocyclic, partially saturated carbocylic, saturated heterocyclic, partially 
saturated heterocyclic, arylalkyl or heteroarylalkyl; and 

R r R« are independently hydrogen, halo, haloalkyl; aryl, fused aryl, - : 
carbocyclic, a heterocyclic group, a heteroaryl group, C M0 alkyl, alkenyl, 
alkynyl, arylalkyl, arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl, 
heteroarylalkynyl, carbocycloalkyl, heterocycloalkyl, hydroxyalkyl, 
aminoalkyl^ carboxyalkyl, nitro, amino, cyano, acylamido, hydroxy, thiol, 
acyloxy, azido, alkoxy, carboxy, methylenedioxy, carbonylamido or 
alkylthiol; or R, and R 2 , or R 2 and R 3 , or R 3 and R4, taken together with the 
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atoms to which they are attached form an aryl, heteroaryl, partially saturated 
carbocyclic or partially saturated heterocyclic group, wherein said group is 
optionally substituted; 

with an oxidant in an organic solvent to produce a 2-imino-2#- 
chromene of Formula IV: 




IV 



contacting said 2-imino-2#-chromene with an aqueous acid, and isolating the 
product of Formula DDL 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention arises out of the discovery that substituted 
coumarins and quinolines and analogs, as represented in Formula I, are potent « 
and highly efficacious activators of the caspase cascade and inducers of 
apoptosis . Therefore compounds of Formula I are useful for treating disorders 
responsive to induction of apoptosis. 

Specifically, compounds useful in this aspect of the present invention 
are represented by Formula I: 




(I) 



or pharmaceutical^ acceptable salts or prodrugs thereof, wherein: 
the dashed lines cannot both be a double bond at the same time; 
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X is 0, S or NR^ wherein is hydrogen or optionally substituted alkyl or 
aryl; 

Y is CN, COR 7 , C0 2 R 7 or CONRJR^ wherein R 7 , R, and R, are independently 
hydrogen, C M0 alkyl, haloalkyl, aryl, fused aryl, carbocyclic, a heterocyclic 
group, a heteroaryl group, alkenyl, alkynyl, arylalkyl, arylalkenyl, arylalkynyl, 
heteroarylalkyl, heteroarylalkenyl, heteroarylalkynyl, carbocycloalkyl, 
heterocycloalkyl, hydroxyalkyl or aminoalkyl; or R x and Ry are taken together 
with the nitrogen to which they are attached to form a heterocycle; 
Z is 0, S, halo, NR*, or NCOR 8 , wherein R 8 is independently H, C M alkyl or 
aryl; 

A is optionally substituted and is aryl, heteroaryl, saturated carbocyclic, 
partially saturated carbocyclic, saturated heterocyclic, partially saturated 
heterocyclic, arylalkyl or heteroarylalkyl; and 

B is optionally substituted and is an aryl, heteroaryl, saturated carbocyclic, 
partially saturated carbocyclic, saturated heterocyclic, or partially saturated 
heterocyclic ring. 

Preferred compounds have Formula IIA: 




or pharmaceutics^ acceptaM 

X, Y, Z and A are defined above with resect to Formula (I), ^ 
R,-R 4 are independently hydrogen, halo, haloalkyl, aryl, fused aryl, 
carbocyclic, a heterocyclic group, a heteroaryl group, C M0 alkyl, alkenyl, 
alkynyl, arylalkyl, arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl, 
heteroarylalkynyl, carbocycloalkyl, heterocycloalkyl, hydroxyalkyl, 
aminoalkyl, carboxyalkyl, nitro, amino, cyano, acylamidd, hydroxy, thiol, 
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acyloxy, azido, alkoxy, carboxy, methylenedioxy, carbonylamido or 
alkylthiol; or 

R, and R 2 , or R 2 and R 3 , or R 3 and R^ taken together with the atoms to which 
they are attached form an aryl, heteroaryl, partially saturated carbocyciic or 
partially saturated heterocyclic group, wherein said group is optionally 
substituted. 

Particularly preferred are compounds having Formula IIB: 



where the substituents are defined above with respect to Formula HA. 

Preferred are compounds of Formulae II A and IIB (hereinafter 
Formula II), wherein R, and R 2 , or R 2 and R 3 , or R 3 and R^ taken together 
form a structure selected from the group consisting of -OCH 2 0- 
-(CH 2 ) 3 - -(CH 2 ) 4 -, -CH 2 C(V) 2 0-, -OCH 2 CH 2 0- -CH 2 N(V)CH 2 - 
-CH 2 CH 2 N(V)CH 2 -, -CH 2 N{y)CH 2 CH 2 -, -N(V^CH<:H-, CH=CH-N(V)- 
-N(V)-CH=N- -N=CH-0- -N(V)-CH=N- -0-^H=N- -N=CH-0-, 
-S-CH=N- -N=CH-S- -0-CH=CH-, -CH=CH-0-, -S-CH=CH-, 
-CH=CH-S, -CH=CH-CH=CH~ -N=CH-CH=CH- -CH=N-CH=CH-, 
-CH=CH-N=CH-, ^H=CH-CH=N- -N=CH^-CH=N~ -NH-CH 2 --NH-, 
-NH^O-NH- ^N^0^6--N^ -N^H 2 ^H 2 -N~, and -N=N-NH- 
wherein V is hydrogen, C M0 alkyl, haloalkyl, aryl, fiase^ aryl; carbocyciic, a 
heterocyclic groiip, a iieteroaryl group, alkenyl, alkynyl, ^iy^l, arylalkenyl, 
arylaikynyl, hetbroaiylalkyl, heteroarylalkenyl, heteroarylalkynyl, 
carbocycloalkyl, heterocycloalkyl, hydroxyalkyl or aminoalkyl. Especially 
preferred compounds of Formula II are wherein R 3 and R« together form an 
optionally substituted ring, wherein said ring is selected from the group 
consisting of benzo, pyrido, fiiro, dihydrofuro, thieno, pyrrold, imidazolo, 




•4 



IIB 
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pyrazo, thiazolo, oxazolo, 2-oxadihydroimidazolo, l,4-dihydropyrazine-2,3- 
dione, imidazoline), imidazol-2-one, imidazol-2-thion, oxazol-2-one, triazolo, 
or piperazo ring. 

Preferred compounds falling within the scope of Formula II also 
include compounds wherein R,-R 4 are independently hydrogen, halogen, 
hydroxy, C M0 alkyl, hydroxyalkyl, aminoalkyl, carboxyalkyl, amino, 
acylamido, acyloxy, alkoxy, methylenedioxy or alkylthiol; X is O, S or N; Z is 
O, CI or NH, and Y is CN. 

Preferred compounds of Formula IIA are substituted chromenes and 
quinolines and analogs represented by Formulae III- VI: 




in 




H 



IV 




4 ; 



V 




■4 



-M 2 



VI 



or pharmaceutical^ acceptable salts or prodrugs thereof, wherein R r R<, R^, Y 
and A are as defined previously with respect to Formulae I and II. 
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Additional preferred compounds of Formula IIA are substituted 
quinolines and analogs represented by Formula VII: 




VII 



or pharmaceutical^ acceptable salts or prodrugs thereof, wherein R r R 4 , Y and 
5 A are as defined previously with respect to Formulae I and II, and Z is halo. 

Preferred compounds falling within the scope of Formulae II- VII 
include compounds wherein Rj-R 2 are hydrogen. Preferably Y is CN. 
Preferably A is optionally substituted phenyl, naphthyl, pyridyl, quinolyl, 
isoquinolyl, thienyl, furyl, pyrrolyl, 2-phenylethyl or cyclohexyl. More 
10 preferably, A is 




15: 



20 



wherein R 10 -R l4 are independently hydrogen, halo, haloalkyl, aryl, fused aryl, 
carbopyclic, a heterocyclic group, a heteroaryl group, C M0 alkyl, alkenyl, 
alkynyl, aiylaikyly arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl, 
heteroarylalkynyl, carbocycloalkyl, heterocycloalkyl, hydxoxyalkyl, 
aminoalkyl, carboxyalkyl, nitro, amino, cyano, acylamido, hydroxy, thiol, 
acyloxy, azido, alkoxy, carboxy, methylenedioxy, carbonylamido or 
alkylthioL 



Also preferred A includes where R, 0 and R n , or R,, and R, 2 , taken 
together with the atoms to which they are attached form an aryl, heteroaryl, 
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optionally substituted carbocyclic or optionally substituted heterocyclic group, 
wherein said group is optionally substituted. In a more preferred embodiment, 
R 10 and R,„ or R„ and R 12 , are taken together to form a structure selected 
from the group consisting of -OCH 2 0- ^CH 2 ) 3 -, -(CH 2 ) 4 - -OCH 2 CH 2 0- 



5 -CH 2 N(V)CH 2 - -CH 2 CH 2 N(V)CH 2 -, -CH 2 N(V)CH 2 CH 2 - -CH=CH- 

CH=CH- -N(V)-CH=CH-, ^H=CH-N(V}-, -0-CH=CH- -CH=CH-0-, 
-S-CH=CH- -CH=CH-S- -~N=CH-CH=CH- ~CH=N~CH=CH-, 
-CH=CH-N=CH- ^H=CH-CH=N- and -N=CH--CH=N- wherein V is 
hydrogen, C M0 alkyl, haloalkyl, aryl, fused aryl, carbocyclic, a heterocyclic 

10 group, a heteroaryl group, alkenyl, alkynyl, arylalkyl, arylalkenyl, 

arylalkynyl, heteroarylalkyl, heteroarylalkenyl, heteroarylalkynyl, 
carbocycloallcyl, heterocycloalkyl, hydroxyalkyl or aminoalkyl. 

Exemplary preferred compounds that may be employed in the method 
of the invention include, without limitation: 

15 3-Cyano-7-methoxy-4-(3-bromo^,5-dimethoxyphenyl)-2-oxo-2^- 



chromene; 



20 



3-Cyano-7-metlioxy-4-(3,5-dimethoxyphenyl)-2-oxo-2//-chromene; 
3-Cyano^-(3-methoxyphenyl)-2-oxo-2i/-pyrrolo[2,3-A]chromene; 
3 -Cyano-4-phenyl-quinolin- l#r2-one; 

3- Cyano-7-methoxy-4-(3-inethoxy-phenyl)quinolin-l//-2-one; 
7-CWoro-3-cyano-4-(3-methoxyphenyl)Kiuinolin-l//-2-one; 

4- (3-Bromo-4,5-dimethoxy-phenyl)-3-cyano-7-methoxy- 



quinolin- l//-2-one; 

3-Cyano-2-imino-4-(5-methyl-pyridin-3-yl)-2/f- 



25 




pyrrolo [2,3 -AJchromene; 

4-(3-Bromo-4,5-dimethoxy-phenyl)-3-cyano-24mino-7-methyl-2F- 



pyrrdlo[2,3-/z]chromene; 



30 



3-Cyaaio^-(5-me%l-pyridin-3-yl)-2-oxo-2//-pyn:olo[2,3-A]Ghromene; 
3-Cyano-4-(5-methyl-pyridin-3-yl)--7-methyl-2-oxo-2i^ 
pyirolo[2,3-/i]chromene; 
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4^(3-Bromo^,5-dimethoxy-phenyl)-3-cyano-7-methyl-2-oxo-2/f- 
pyrrolo[2,3-/i]chromene; 

4-(3,5-Dimethoxyphenyl)-3-c^ 

3- Cyano-4"(3-methoxy-phenyl)-7-methoxy-2--oxo-2^-chromene; 
7-Amino-4-(3-bromo-4,5-dimethoxyphenyl)-3-cyano-2-oxo-2//'- . 

chromene; 

2- Amino-4-(3-bromo-4,5-dimethoxyphenyl)-3-cyano-5 3 6-dihydro- 
benzo [/ijquinoline; 

4- (3-Bromo-4,5-diinethoxyphenyl)-3-cyano-7,8-dihydro-8,8- 
dimetliyU2-oxo-2//-furo[3,2-A]chromene; 

5- Cyano^-dimethylamino^-CS-bromo^.S-dimethoxyphenyl)^^ 
oxo-2#-chromene; 

7-Amino-3-cyano-4-(3,5-dim^ 

3- Cyano-7-dime%Iamino^-(3,5-dimethoxyphenyl)-2-oxo-2^^ 
chromene; 

3- Cyano-4-(2,5-dimethoxyphenyl)-^^ 

4- (3-Bromo-4,5-dunethoxy-phenyl)-3-cyano-7-methylamino-2- 
oxo-2//-chromene; 

7-Ammo-4-(3-bromo-4,5-dimethoxy-phen^ 
chromene; 

7-Bromo-4-(3-bromo-4,5-dimethoxy-phen^ 
chromene; 

4-(3-Bromo-4,5-dimethoxy-phenyl)-7-chloro-3-cyano-2--oxo-2iy- 
chromene; 

4-(3-Bromo^,5-dmethoxy^ 
chromene; 

2-Imino-3-cyano-7-metho^^3'^^ 

2- Imino-3-cyano-7-dimethylamino~4-(3-bromo-4 > 5-dimethoxy- 
phenyl)-2/f-chromene; 

3- Cyano-2-imino-7-methyl-4-(3-nitro-phenyl)-2i/~ 
pyrroio[2,3-A]chromene; 
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3-Cyano-2-imino-7-methyl-4-(3 5 4,5-trimethoxy-pheny 
pyrrolo [2,3 -/z]cliromene; 

3 -Cyano-4-(3 , 5-dimethoxy-pheny l)-2-imino-7-methy 1-2H- 
pyn*olo[2,3-/z]chromene; 

3-Cyano-2-imino-4-(3-methoxy-4 ? 5-methylenedioxyphenyl)-7- 
methyl-2//-pyrrolo[2,3-/z]chromene; 

3-Cyaiio-2-imino^-(3-methoxy-phenyl)-7-methyl-2/f- 
pyno!o[2,3-/i]chromene; 

3-Cyano-2-imino-4-(3-bromophenyl)-7-methyl-2//- 
pyrrolo [2 ,3 -H\ chromene; 

3-Cyano-7-methyl-4-(3-nitro-phenyl)-2-oxo-2//- 
pyrrolo [2,3 - A]chromene; 

3-Cyano-4-(3,5-dimethoxy-phenyl)-7-methyl-2-oxG-2/f- 
pyrrolo [2,3 -h] chromene; 

3-Cyano-4-(3-medioxy-4,5-methylenedioxyphenyl)-7 
oxo-2//-pyrrolo[2,3-/2]chromene; . 

3-Cyano-4-(3-methoxy-plienyl)-7-me%l-2-oxG-2iy- 
pyrrolo[2,3-/*]chromene; 

3-Cyano-4<3-bromo-phenyl>7-methyl-2-oxo-2^ 
pyrrolo[2,3-/*]chromene; and 

3-Cyanor7-methyl-4-(3,4,54rim^^ 
pyiTolo[2,3-A]chromene. 

The present invention is also directed to novel compounds within the 
scope of Formulae I- VII. 

Exemplary preferred novel compounds of this invention include, 
without limitation: 

3-Cyano-7-methoxy-4-(3-bromo^^^ 
chromene; 

3-Gyano-7-methoxy~4-(3,5-dimethoxyphenyl)-2H0xo-2J^hromene; 
3-Cyano-4-(3-metiioxyphenyl)-2-oxo-2^ 
3-Cyano-4-phenyl-quinolin- iif-2-one; 

3 -Cyano-7-methoxy-4-(3 -methoxy-phenyl)quinolin- 1 #~2-one; 



WO 02/092076 PCT/US02/ 15401 

14 

7-Chloro-3-cyano-4-(3-methoxyphenyl)-quinolin- 1 #-2-one; 
4-(3-Bromo-4,5-dimethoxy-phenyl)-3-cyano-7-methoxy- 
quinolin- 1 //-2-one; 

3-Cyano-2-imino-4-(5-methyl-pyridiii--3-yl)-2/f- 
pyiTolo[2,3-/j]chromene; 

3- Cyano-2-imino-7-methyl-4-(5-methyr-pyridin-3-yl)-2/f- 
pyrrolo[2,3-/2]cliromene; 

4- (3-Bromo-4,5-dimethoxy-phenyl)-3-cyano-2-imino-7-meihyl-2J^- 
pyrrolo[2,3-A]chromene; 

3-Cyano-4-(5-methyl-pyridin-3-yI>^^ 

3- Cyano-4-(5-methyl-pyridin-3-yl)-7-methyl-2-oxo-2//- 
pyrrolo[2 5 3-/2]chromene; 

4- (3-Bromo-4 3 5-dimethoxy-phenyl)-3-cyano-7-methyl-2-oxo-2/f- 
pyrrolo[2 3 3-/2]chromene; 

4-(3,5-Dimethoxyphenyl)-3-cyano-2-^^ 

3- Cyano-4-(3-methoxy-phenyl)-7-^^ 

7-Amino-4-(3-bromo-4,5-dimethoxyphenyl)-3-cyano-2-oxo-2^- 
chromene; 

2- Amino~4-(3-bromo-4,5-dime&^^ 
benzo[fc]quinoline; 

4- (3-Bromo-4 3 5-dimethoxyphenyl)-3-cyano-7,8-dih 
dimethyl-2-oxo-27^furo[3 9 2-/z]chromene; 

3- Cyano-7-dimethylamino4-(3-ta 
oxo-2/f-chromene; 

7-Amino-3-cyano^(3,5^imetboxyph^ 
3-Cyano-7-dimethylamino-4-(3 3 5-dm 
chromene; 

3- Cyano-4-(2,5-dimethoxyphenyl>^ 

4- (3-Bromo-4,5<limethoxy-phe^ 
oxo-2i/-chromene; 

7-Amijno-4~(3-bromo-4^ 
chromene; 



WO 02/092076 PCT/US02/15401 

15 

7-Bromo-4-(3-bromo^,5-dimethoxy-phenyl)0^yano-2-imino-2//- 
chromene; 

4-(3 -Bromo-4 J 5-dimethoxy-phenyl)-7-chloro-3-cyano-2-oxo-2^- 
chromene; 

4-(3-Bromo-4,5-dimethoxy-phenyl)-7-chloro-3-cyano~2-inm 
chromene; 

2~Imino-3-cyano-7-methoxy-4^ 

24mino-3-cyano-7-dimethylamino-4-(3-bromO"4,5-dimethoxy- 
phenyl)-2#-chromene; 

3-Cyano-2-imino-7-methyl-4-(3-nitro-phenyl)-2//- 
pyrrolo [2,3 -A] chromene; 

3-Cyano-2-immo-7-methyl^ 
pyrrolo [2,3 -/?]chromene; 

3-Gyano-4-(3,5-dimethoxy-phenyl)-2-imino-7-methyl-2if-- 
pyrrolo[2,3-/?]chromene; 

3-Gyano~2-imino-4-(3-methoxy-4,5-methylenedioxyphenyl)-7- 
methyl-2^-pyrrolo[2,3-^]chromene; 

3 -Cyano-2-imino-4-(3-methoxy-phenyl)-7-methyl-2//- 
pyrrolo[2,3-A]chromene; 

3-Cyano-2-imino-4-(3-bromophenyl)-7-methyl-2iy- 
pyrrolo[2,3-A]chromene; 

3-Cyano-7-methyl>4^3-nitro-phenyl)-2-oxo-2tf- 
pyrrolo[2,3r/z]chromene; 

3-Cyano-4-(3,5-dimeta 
pyrrolo[2,3-A]chromene; 

3-Cyanp"4-(3-methoxy-4,5-methylenedioxyphenyl)-7-methyl-2- 
oxo-2//-pyrrolo[2,3-/z]chromene; 

3^Cyano-4-(3-methoxy-phenyl)-7-methyl-2-oxo-2fl- 
pyirolo[2,3-/j]chromene; 

3-Cyano-4-(3-bromp-phenyl)-7-methyl-2-oxo-2i/- 
pyrrolo[2,3-A]chromene; and 
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3-Cyano-7-methyl-4-(3,4,5-tiimethoxy-phenyl)-2-oxo-2//- 
pyrrolo[2,3-/i]chromene. 

Useful alkyl groups include straight-chained and branched C M0 alkyl 
groups, more preferably alkyl groups. Typical C M0 alkyl groups include 
methyl, ethyl, propyl, isopropyl, butyl, j-ec-butyl, tert-butyl, 3-pentyl, hexyl 
and octyl groups, which can be optionally substituted. 

Useful alkoxy groups include oxygen substituted by one of the C N10 
alkyl groups mentioned above, which can be optionally substituted. 

Useful alkylthio groups include sulphur substituted by one of the C,. I0 
alkyl groups mentioned above, which can be optionally substituted. Also 
included are the sulfoxides and sulfones of such alkylthio groups. 

Useful amino groups include -NH 2 , -NHR 15 and -NR I5 R I6 , wherein R I5 
and R l6 are C M0 alkyl or cycloalkyl groups, or R 15 and R I6 are combined with 
the N to form a ring structure, such as a piperidine, or R 15 and R 16 are 
combined with the N and other group to form a ring, such as a piperazine. The 
alkyl group can be optionally substituted. 

Optional substituents on the alkyl groups include one or more halo, 
hydroxy, carboxyl, amino, nitro, cyano, C,-C 6 acylamino, C r C 6 acyloxy, 
C r C 6 alkoxy, aryloxy, alkylthio, C 6 -C l0 aryl, C^G, cycloalkyl, C 2 -Q alkenyl, 
C 2 -C 6 alkynyl, G«-C l0 aryKQ-C^alkenyl, C 6 -C I0 aryl(C 2 -C 6 )alkynyl, saturated 
and unsaturated heterocyclic or: heteroaryl. Optional substituents on the aryl, 
heteroaryl, saturated carbocyclic, partially saturated carbocyclic, saturated 
heterocyclic, and partially saturated heterocyclic groups include one or more 
halo, C r C 6 haloalkyl, C 6 -C 10 aryl, C 4 -C 7 cycloalkyl, C,-C 6 alkyl, C 2 -Q 
alkei^ G 6 -C 10 aryl(e 2 -e 6 )alkenyl, C 6 - 

C 10 aryl(G 2 -G 6 )alkynyl, G, -G 6 hydroxyalkyl, nitro, amino, ureido, cyano, C r C 6 
acylamino, hydroxy, thiol, C,-C 6 acyloxy, azido, C,"C 6 alkoxy or carboxy. 

Useful aryl groups include C 6 „, 4 aryl, preferably C wo aryl. Typical C 6 ., 4 
aryl groups include phenyl, naphthyl, 1,2,3,4-tetrahydronaphthyl, 
phenanthrenyl, anthracenyl, indenyl, azulenyl, biphenyl, biphenylenyl and 
fluorenyl groups. 
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Useful cycloalkyl groups are C 3 _g cycloalkyl. Typical cycloalkyl 
groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and 
cycloheptyl. 

Useful saturated or partially saturated carbocyclic groups are 
cycloalkyl groups as described above, as well as cycloalkenyl groups, such as 
cyclopentenyl, cycloheptenyl and cyclooctenyl. 

Useful halo or halogen groups include fluorine, chlorine, bromine and 

iodine. 

Useful arylalkyl groups include any of the above-mentioned C M0 alkyl 
groups substituted by any of the above-mentioned C^ u aryl groups. Preferably 
the arylalkyl group is benzyl, phenethyl or naphthylmethyl. 

Useful haloalkyl groups include C M0 alkyl groups substituted by one or 
more fluorine, chlorine, bromine or iodine atoms, e.g., fluoromethyl, 
difluoromethyl, trifluoromethyl, pentafluoroethyl, 1,1-difluoroethyl, 
chloromethyl, chlorofluoromethyl and trichloromethyl groups. 

Useful acylamino (acylamido) groups are any C M acyl (alkanoyl) 
attached to an amino nitrogen, e.g., acetamido, chloroacetamido, 
propionamido, butanoylamido, pentanoylamido and hexanoylamido, as well as 
aryl-substituted C,^ acylamino groups, e.g., benzoylamido, and pentafluoro- 
benzoylamido. 

Useful acyloxy groups are any C,^ acyl (alkanoyl) attached to an oxy 
(-0-) group, e.g., formyloxy, acetoxy, propionoyloxy, butanoyloxy, 
pentanoyloxy and hexanoyloxy. 

Useful saturated or partially saturated heterocyclic groups include 
: tetr^y drb furariy 1, pyrariyl, piperidinyl, piperazinyl, pyrrolidinyl, 2-thio-4-oxo- 
2,4i¥-pyrimidyl, imidazolidinyl, imidazolinyl, indolinyl, isoindolinyl, 
quinuclidinyl, morpholinyl, isochromanyl, chromanyl, pyrazolidinyl 
pyrazoiinyl, tetronoyl and tetramoyl groups. 

Usefiil heteroaryl groups include thienyl, benzo[b]thienyl, naphtho[2,3- 
6]thienyl, thianthrenyl, furyl, pyranyl, dihydrobezofuranyl, benzofuranyl, 
isobenzofuranyl, chromenyl, xanthenyi, phenoxanthiinyl, 2#-pyrrolyl, 
pyrroiyl, imidazolyl, pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 
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indolizinyl, isoindoiyl, 3#-indolyl, indolyl, indazolyl, purinyl, 4H- 
quinolizinyl, isoquinoiyi, quinolyi, phthalzinyl, naphthyridinyl, quinozalinyl, 
cinnolinyl, pteridinyl, carbazolyl, |}-carbolinyl, phenanthridinyl, acrindinyl, 
perimidinyl, phenanthrolinyl, phenazinyl, thiazolyl, isothiazolyl, 
phenothiazinyl, isoxazolyl, furazanyl, phenoxazinyl, 1,4-dihydroquinoxaline- 
2,3-dione, 7-aminoisocoumarin, pyrido[ 1 ,2-tf]pyrimidin-4-one, 1 ,2- 
benzoisoxazol-3-yl, benzimidazolyl, 2-thio-4-oxo-2,4i/-pyrimidyl, 2-oxindolyl 
and 2-oxobenzimidazolyl. Where the heteroaryl group contains a nitrogen 
atom in a ring, such nitrogen atom may be in the form of an N-oxide, e.g., a 
pyridyl //-oxide, pyrazinyl N-oxide and pyrimidinyl N-oxide. 

Some of the compounds of the present invention may exist as 
stereoisomers including optical isomers. The invention includes all 
stereoisomers and both the racemic mixtures of such stereoisomers, as well as 
the individual enantiomers that may be separated according to methods that 
are well known to those of ordinary skill in the art. 

Examples of pharmaceutically acceptable addition salts include 
inorganic and organic acid addition salts, such as hydrochloride, 
hydrobromide, phosphate, sulphate, citrate, lactate, tartrate, male^te, fumarate, 
maridelate and oxalate; and inorganic and organic base addition salts with 
bases, such as sodium hydroxy, Tris(hydroxymethyl)aminomethane (TRIS, 
tromethane) and Af-methyl-glucamine. 

Examples of prodrugs of the compounds of the invention include the 
simple esters of carboxylic acid containing compounds (e.g., those obtained by 
condensation with a C M alcohol according to methods known in the art); esters 
^•^fihydioxy containing compounds (e.g., those obtained by condensation with a 
G M carboxylic acid, C 3 ^ dioic acid or anhydride thereof, such as succinic and 
fumaric anhydrides according to methods known in the art); imines of amino 
containing compounds (e.g., those obtained by condensation with a C M 
aldehyde or ketone according to methods known in the art); carbamate of 
amino containing compounds, such as those described by Leu, et ai, {1 Med 
Chem. 42:3623-3628 (1999)) and Greenwald, et. ai, (I Med Chem. 42:3657- 
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3667 (1999)); acetals and ketals of alcohol containing compounds (e.g., those 
obtained by condensation with chloromethyl methyl ether or chloromethyl 
ethyl ether according to methods known in the art); and phosphonato and 
phosphono compounds (e.g., those obtained by condensation with a phosphate 
ester, phosphoryl chloride, or phosphoric acid), which include 
pharmaceutically acceptable mono-basic and di-basic addition salts of the 
phosphono group, e.g., organic bases such as amine bases, which include 
ammonia, piperidine and morpholine. 

The compounds of this invention may be prepared using methods 
known to those skilled in the art, or the novel methods of this invention. 
Specifically, the compounds of this invention with Formulae IEHV can be 
prepared as illustrated by exemplary reaction in Scheme 1. Reaction of 2- 
hydroxybenzophenone with malononitrile in the presence a base such as 
piperidine produces 3-cyano-2-imino-4-phenyl-2//-chromene. Treatment of 
the imino-chromene with HC1/H 2 0 results in hydrolysis of the imino group 
and produces 3-cyano-4-phenyl-2-oxo-2#-chromene. 

SCHEME 1 




Alternatively, compounds of Formula III can be prepared as shown in 
Scheme 2. Coupling of 2-hydroxybenzophenone with the acyl chloride 
produces the ester, which when treated with base such as NaOEt or NaQMe 
cyclizes to produce 3-cyano-4-phenyl-2-oxo-2i/-chromene. 
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SCHEME 2 
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Alternatively, compounds of Formula III can be prepared as shown in 
Schemes 3 and 4. Condensation of 3,5-dimethoxybenzaldehyde with ethyl 
cyanoacetate in the presence of a base such as piperidine produces the 3-(3,5- 
dimethoxyphenyl)-2-cyano-acrylic acid ethyl ester. Treatment of the ester 
with 3-methoxyphenol in the presence of NaH produces the 3-cyano-7- 
methoxy-4-(3 5 5-dimethoxyphenyl)-2-oxo-2//-chromene. Similarly, reaction 
of 3-(3-methoxy-phenyi)-2-cyano-acrylic acid ethyl ester with 4- 
hydroxyindole produces 3-cyano-4-(3-methoxyphenyl)-2-oxo-2/f-pyrrolo[2,3- 
A]chromene. 



SCHEME 3 




Compounds of Formula V may be prepared as shown in Scheme 5. 
Coupling of 2-aminobenzophenone with the acyl chloride produces the amide, 
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which when treated with a base such as NaOEt or NaOMe cyclizes to produce 
3 -cyano-4-pheny 1-quinol in-2( 1 //)-one. 



SCHEME 5 




Compounds of Formula VI may be prepared as shown in Scheme 6. 
Reaction of 2-aminobenzophenone with malononitrile in the presence of a 
base such as piperidine produces 2-aiiiino-3--cyano-4-phenyl-quinoline. 



SCHEME 6 




Substituted 2-aminobenzophenones may be prepared as illustrated by 
exemplary reaction in Scheme 7. The amino group in 3 -methoxy aniline may 
be protected, e.g. by reaction with acetic suniiydride to produce the amide. 
Reaction of the amide with 3 -methoxyfenzoy 1 chloride in the presence of 
A1C13 produces the substituted benzopherione. The amide protecting group is 
removed under acidic condition to produce 2ramino-4-methoxy-3'-methoxy- 
benzophenone. 
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Scheme 7 



PCT/US02/15401 




Substituted 2-hydroxybenzophenones may be prepared as illustrated by 
exemplary reaction in Scheme 8. Reaction of 3-methoxyphenol with 
3-methoxybenzoic acid in the presence of A1 2 0 3 and CH 3 S0 3 H produces 
2-hydroxy-4-methoxy-3 ' -methoxy-benzophenone. 



SCHEME 8 




In an alternative embodiment, the invention relates to a process for the 
preparation of compounds of Formulae III and IV. The process is illustrated in 
Scheme 9. The process comprises fet qiridiiing an optionally substituted 
2-aminobenzopyran in an organic solvent to yield a 24minobenzopyran. For 
example, oxidation of 2-amino-3-cyano-4-(5-methyl-pyridin-3-yl)-4//- 
pyrrolo[2 5 3-/i]chromene using 2,3-dichloro-5,6-dicyano-l,4-benzoquinone 
(DDQ) in dichloromethane gave 3 -cyano-2-imino-4-(5-methyl-pyridin-3 -yl)- 
2//-pyiTolo[2,3-/2]chromene :(compound of Formula IV). 

The process further comprises contacting the 2-iminobenzopyran with 
an aqueous acid to produce an optionally substituted coumarin (2-oxo-2#- 
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chromene). For example, the hydrolysis of 3-cyano-2-imino-4-(5-methyl- 
pyridin-3-yl)-2//-pyrrolo[2,3-/i]chromene using HCl/H 2 0 produced 3-cyano-4- 
(5-methyl-pyridin-3-yl)-2-oxo-2i/-pyrrolo[2,3-/2]chroraene (compound of 
Formula III). 

SCHEME 9 




Oxidants for use in the present invention include any oxidant capable 
of oxidizing the 2-aminobenzopyran into 2-iminobenzopyran. This includes, 
but is not limited to, 2,3-dichloro-5,6-dicyano-l,4-benzoquinone (DDQ), 
2,3,5,6-tetrachloro-l ,4-benzoquinone (chlorinal), bromine, fluorine, 
atmospheric oxygen, manganese dioxide, selenium dioxide, mercuric acetate, 
palladium (II) salts, such as palladium dichloride, iron (II) and iron (III) salts, 
such as ferric chloride, copper (II) salts, such as cupric chloride, trifluoracetic 
acid, activated charcoal, platinum, and palladium. 

The oxidation reaction is performed in any organic solvent that is inert 
to the reaction conditions, for example, dichloromethane, chloroform, carbon 
tetrachloride, benzene, toluene, xylenes, chlorobenzene, dichlorobenzene, 
hexanes, heptane and trimethylpentane. The reaction is performed at a 
temperature that is high enough to effect the oxidation without causing 
decomposition of the product. For example the reaction is performed at a 
temperature in the range of approximately 0 °C to approximately 100 °C, 
alternatively from approximately 20 °C to approximately 40 °G. Preferably, the 
oxidation reaction is performed in dichloromethane, using DDQ as oxidant, at 
room temperature. The product is isolated using procedures well known to 
those in the art. This includes, for example, but is not limited to, first 
neutralizing the reaction mixture by washing with aqueous sodium bicarbonate 
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solution. Second, drying the organic layer and evaporating the solvent to yield 
the crude product. Finally, the product is optionally purified by any method 
known to those in the art, for example, flash column chromatography. 

Acids for use in the hydrolysis of the 2-iminobenzopyrans include, but 
are not limited to mineral acids, such as sulfuric, nitric, hydrochloric, and 
hydrobromic acid; other inorganic acids, such as phosphoric acid; and organic 
acids, such as trichloroacetic and trifluoroacetic acid. The hydrolysis is 
performed at a temperature in die range of approximately 0 °C to 
approximately 100 °C, alternatively from approximately 20 °C to 
approximately 40 °C. Preferably, the hydrolysis is performed using an aqueous 
mixture of hydrochloric acid at room temperature. The 2-oxo-4#-chromene 
product is isolated from the reaction mixture using procedures well known to 
those in the art. This includes, for example, but is not limited to, first 
neutralizing the reaction by washing with an aqueous solution of 
approximately 10 % sodium hydroxide. The mixture is extracted with organic 
solvent, for example, ethyl acetate, and the organic extract is washed with 
water, dried and evaporated to yield the crude product. Finally, the crude 
product is optionally purified by any means known to those in the art, for 
example, flash column chromatography. 

Alternatively, compounds of Formula II can be prepared according to 
Scheme 10. 
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SCHEME 10 
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N CI DABCO 

DMF, r.t 
15h 




KOH, MeOH 
70°C, 1.5 h 




An important aspect of the present invention is the discovery that 
; i : :c Formulae I- VI are activators of caspases and inducers of 

: : is^optosis. Therefore, these compounds are expected to be useful in a variety 
of clinical conditions in which there is uncontrolled cell growth and spread of 
abnormal cells, such as in the case of cancer. 

Another important aspect of the present invention is the discovery that 
compounds having Formulae I- VII are potent and highly efficacious activators 
10 of caspases and inducers of apoptosis in drug resistant cancer cells, such as 
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breast and prostate cancer cells, which enables these compounds to kill these 
drug resistant cancer cells. In comparison, most standard anti-cancer drugs are 
not effective in killing drug resistant cancer cells under the same conditions. 
Therefore, compounds of this invention are useful for the treatment of drug 
5 resistant cancer in animals. 

The present invention includes a therapeutic method useful to modulate 
in vivo apoptosis or in vivo neoplastic disease, comprising administering to a 
subject in need of such treatment an effective amount of a compound, or a 
pharmaceutically acceptable salt or prodrug of the compound of Formulae I- 

10 VII, which functions as a caspase cascade activator and inducer of apoptosis. 

The present invention also includes a therapeutic method comprising 
administering to an animal an effective amount of a compound, or a 
pharmaceutically acceptable salt or prodrug of said compound of Formulae I- 
VII, wherein said therapeutic method is useful to treat cancer, which is a group 

15 of diseases characterized by the uncontrolled growth and spread of abnormal 

cells. Such diseases include, but are not limited to, Hodgkin's disease, non- 
Hodgkin's lymphomas, acute and chronic lymphocytic leukemias, multiple 
myeloma, neuroblastoma, breast carcinomas, ovarian carcinomas, lung 
carcinomas, Wilms' tumor, cervical carcinomas, testicular carcinomas, soft- 

20 tissue sarcomas, chronic lymphocytic leukemia, primary macroglobulinemia, 

bladder carcinomas, chronic granulocytic leukemia, primary brain carcinomas,: 
malignant melanoma, small-cell lung carcinomas, stomach carcinomas, colon 
carcinomas, malignant pancreatic insulinoma, malignant carcinoid carcinomas, 
malignant melanomas, choriocarcinomas, mycosis fungoides, head and neck 
: 25 V carcinomas, osteogenic sarcoma, pancreatic carcinomas, acute granulocytic 

leukemia, hairy cell leukemia, neuroblastoma, rhabdomyosarcoma, Kaposi's: 
sarcoma, genitourinary carcinomas, thyroid carcinomas, esophageal 
carcinomas, malignant hypercalcemia, cervical hyperplasia, renal cell 
carcinomas, endometrial carcinomas, polycythemia vera, essential 

30 thrombocytosis, adrenal cortex carcinomas, skin cancer, and prostatic 

carcinomas. 
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In practicing the therapeutic methods, effective amounts of 
compositions containing therapeutically effective concentrations of the 
compounds formulated for oral, intravenous, local and topical application, for 
the treatment of neoplastic diseases and other diseases in which caspase 
cascade mediated physiological responses are implicated, are administered to 
an individual exhibiting the symptoms of one or more of these disorders. The 
amounts are effective to ameliorate or eliminate one or more symptoms of the 
disorders. An effective amount of a compound for treating a particular disease 
is an amount that is sufficient to ameliorate, or in some manner reduce, the 
symptoms associated with the disease. Such amount may be administered as a 
single dosage or may be administered according to a regimen, whereby it is 
effective. The amount may cure the disease but, typically, is administered in 
order to ameliorate the disease. Typically, repeated administration is required 
to achieve the desired amelioration of symptoms. 

In another embodiment, a pharmaceutical composition comprising a 
compound, or a pharmaceutical^ acceptable salt of said compound of 
Formulae I- VII, which functions as a caspase cascade activator and inducer of 
apoptosis in combination with a pharmaceutical^ acceptable vehicle is 
provided. 

Another embodiment of the present invention is directed to a 
composition effective to inhibit neoplasia comprising a compound, or a 
pharmaceutical^ acceptable salt or prodrug of said compotind of Formulae I- 
VII, which functions as a caspase cascade activator and inducer of apoptosis, 
in combination with at least one known cancer chemotherapeutic agent, or a 
pharmaceutical^ acceptable salt of said agent. Examples of known anti- . 
cancer agents, which can be used for combination therapy include, but not are 
limit to alkylating agents such as busulfan, cis-platin, mitomycin C, and 
carboplatin; antimitotic agents, such as colchicine, vinblastine, paclitaxel, and 
docetaxel; topo I inhibitors, such as camptothecin and topotecan; topo II 
inhibitors, such as doxorubicin and etoposide; RNA/DNA antimetabolites, 
such as 5-azacytidine, 5-fluorouracil and methotrexate; DNA antimetabolites, 
such as 5-fluoro-2'-deoxy-uridine, ara-C, hydroxyurea and thioguanine; and 
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antibodies, such as Herceptin® and Rituxan®. Other known anti-cancer 
agents, which can be used for combination therapy include melphalan, 
chlorambucil, cyclophosamide, ifosfamide, vincristine, mitoguazone, 
epirubicin, aclarubicin, bleomycin, mitoxantrone, elliptinium, fludarabine, 
octreotide, retinoic acid, tamoxifen and alanosine. 

In practicing the methods of the present invention, the compound of 
the invention may be administered together with at least one known 
chemotherapeutic agent as part of a unitary pharmaceutical composition. 
Alternatively, the compound of the invention may be administered apart from 
at least one known cancer chemotherapeutic agent. In one embodiment, the 
compound of the invention and the at least one known cancer 
chemotherapeutic agent are administered substantially simultaneously, i.e., the 
compounds are administered at the same time or one after the other, so long as 
the compounds reach therapeutic levels in the blood at the same time. Gn 
another embodiment, the compound of the invention and the at least one 
known cancer chemotherapeutic agent are administered according to their 
individual dose schedule, so long as the compounds reach therapeutic levels in 
the blood. 

Another embodiment of the present invention is directed to a 
composition effective to inhibit neoplasia comprising a bioconjugates of said 
compound of Formulae I- VII, which functions as a caspase cascade activator 
and inducer of apoptosis, in bioconjugation with at least one known 
therapeutically useful antibodies, such as Herceptin® or Rituxan®; growth 
factors, such as DGF, NGF; cytokines, such as IL-2, IL-4, or any molecule that 
binds to cell surface. The antibodies and other riiolecules will deliver 
compound of Formulae I- VII to its targets and make them effective anticancer 
agents. The bioconjugates also could enhance the anticancer effect of 
therapeutically useful antibodies, such as Herceptin® or Rituxan®. 

Similarly, another embodiment of the present invention is directed to a 
composition effective to inhibit neoplasia comprising a compound, or a 
pharmaceutical^ acceptable salt or prodrug of said compound of Formulae I- 
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VII, which functions as a caspase cascade activator and inducer of apoptosis, 
in combination with radiation therapy. In this embodiment, the compound of 
the invention may be administered at the same time as the radiation therapy is 
administered or at a different time. 

Yet another embodiment of the present invention is directed to a 
composition effective for post-surgical treatment of cancer, comprising a 
compound, or a pharmaceutical^ acceptable salt or prodrug of said compound 
of Formulae I- VII, which functions as a caspase cascade activator and inducer 
of apoptosis. The invention also relates to a method of treating cancer by 
surgically removing the cancer and then treating the animal with one of the 
pharmaceutical compositions described herein. 

A wide range of immune mechanisms operate rapidly following 
exposure to an infectious agent. Depending on the type of infection, rapid 
clonal expansion of the T and B lymphocytes occurs to combat the infection. 

t 

The elimination of the effector cells following an infection is one of the major 
mechanisms maintaining immune homeostasis. This deletion of reactive cells 
has been shown to be regulated by a phenomenon known as apoptosis. 
Autoimmune diseases have been lately identified as a consequence of 
deregulated cell death. In certain autoimmune diseases, the immune system 
directs its powerful cytotoxic effector mechanisms against specialized cells, 
such as oligodendrocytes in multiple sclerosis, the beta cells of the pancreas in 
diabetes mellitus, and thyrocytes in Hashimoto's thyroiditis (Ohsako, S. & 
Elkon, K.B., Cell Death Differ. 6:13-21 (1999)). Mutations of the gene 
encoding the lymphocyte apoptosis receptor Fas/APO-l/'CD95 are reported to 
be associated with defective lymphocyte apoptosis and autoimmune 
lymphoproliferative syndrome (ALPS), which is characterized by chronic, 
histologically benign splenomegaly and generalized lymphadenopathy, 
hypergammaglobulinemia, and autoantibody formation. (Infante, A. J., et al, J. 
Pediatr. 133:629-633 (1998) and Vaishnaw, A.K., et al, J. Clin. Invest 
705:355-363 (1999)). It was reported that overexpression of Bcl-2, which is a 
member of the bcl-2 gene family of programmed cell death regulators with 
anti-apoptotic activity, in developing B cells of transgenic mice, in the 
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presence of T cell dependent costimulatory signals, results in the generation of 
a modified B cell repertoire and in the production of pathogenic autoantibodies 
(Lopez-Hoyos, M., et aL, Int. 1 MoL Med 7:475-483 (1998)). It is therefore 
evident that many types of autoimmune disease are caused by defects of the 
apoptotic process, and one treatment strategy would be to turn on apoptosis in 
the lymphocytes that are causing autoimmune disease (O'Reilly, L.A. & 
Strasser, A., Inflamm. Res. 48:5-21 (1999)). 

Fas-Fas ligand (FasL) interaction is known to be required for the 
maintenance of immune homeostasis. Experimental autoimmune thyroiditis 
(EAT), characterized by autoreactive T and B cell responses and a marked 
lymphocytic infiltration of the thyroid, is a good model to study the 
therapeutic effects of FasL. Batteux, F., et aL, (J. Immunol 162:603-608 
(1999)) reported that by direct injection of DNA expression vectors encoding 
FasL into the inflammed thyroid, the development of lymphocytic infiltration 
of the thyroid was inhibited and induction of infiltrating T cells death was 
observed. These results show that FasL expression on thyrocytes may have a 
curative effect on ongoing EAT by inducing death of pathogenic autoreactive 
infiltrating T lymphocytes. 

Bisindolylmaleimide VIII is known to potentiate Fas-mediated 
apoptosis in human astrocytoma 1321N1 cells and in Molt-4T cells, and both 
of which were resistant to apoptosis induced by anti-Fas antibody in the 
absence of bisindolylmaleimide VIIL Potentiation of Fas-mediated apoptosis 
by bisindolylmaleimide VHI was reported to be selective for activated, rather 
than non-activated, T cells, and was Fas-dependent. Zhou T., et aL, (Nat 
Med 5:42^8 (1999)) reported Aat^ a^ of bisindolylmaleimide VIII 

; to rats during autoantigen stimulation prevented the development of symptoms 
of T cell-mediated autoimmune diseases in two models, the Lewis rat model of 
experimental allergic encephalitis and the Lewis adjuvant arthritis model. 
Therefore the application of a Fas-dependent apoptosis enhancer such as 
bisindolylmaleimide VIII may be therapeutically useful for the more effective 
elimination of detrimental cells and inhibition of T cell-mediated autoimmune 
diseases. Therefore an effective amount of a compound, or a pharmaceutical^ 
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acceptable salt or prodrug of the compound of Formulae I-VH, which 
functions as a caspase cascade activator and inducer of apoptosis, is an 
effective treatment for autoimmune disease. 

Psoriasis is a chronic skin disease that is characterized by scaly red 
patches. Psoralen plus ultraviolet A (PUVA) is a widely used and effective 
treatment for psoriasis vulgaris and Coven, et al, Photodermatoi 
Photoimmunol Photomed. 75:22-27 (1999), reported that lymphocytes treated 
with psoralen 8-MOP or TMP plus UVA displayed DNA degradation patterns 
typical of apoptotic cell death. Ozawa, et al, J. Exp. Med. 189:1\\-1\% 
(1999) reported that induction of T cell apoptosis could be the main 
mechanism by which 312-nm UVB resolves psoriasis' skin lesions. Low 
doses of methotrexate may be used to treat psoriasis to restore a clinically 
normal skin. Heenen, et al, Arch Dermatol Res. 290:240-245 (1998), 
reported that low doses of methotrexate may induce apoptosis and this mode 
of action could explain the reduction in epidermal hyperplasia during 
treatment of psoriasis with methotrexate. Therefore, an effective amount of a 
compound, or a pharmaceutically acceptable salt or prodrug of the compound 
of Formulae I- VII, which functions as a caspase cascade activator and inducer 
of apoptosis, is an effective treatment for hyperproliferative diseases, such as 
psoriasis. 

Synovial cell hyperplasia is a characteristic of patients with rheumatoid 
arthritis (RA). Excessive proliferation of RA synovial cells, as well as 
defective in synovial cell death might be responsible for the synovial cell 
hyperplasia. Wakisaka, et al, Clin Exp. Immunol 774:119-128 (1998), found 
tha^ ; although ^ synovial cells could die via apoptosis through Fas/FasL 
pathway, apoptosis of synovial cells was inhibited by proinflammatory 
cytokines present within the synovium, and suggested that inhibition of 
apoptosis by the proinflammatory cytokines may contribute to the outgrowth 
of synovial cells and lead to pannus formation and the destruction of joints in 
patients with RA. Therefore, an effective amount of a compound, or a 
pharmaceutically acceptable salt or prodrug of the compound of Formulae I- 
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VII, which functions as a caspase cascade activator and inducer of apoptosis, 
is an effective treatment for rheumatoid arthritis. 

There has been an accumulation of convincing evidence that apoptosis 
plays a major role in promoting resolution of the acute inflammatory response. 
Neutrophils are constitutively programmed to undergo apoptosis, thus limiting 
their pro-inflammatory potential and leading to rapid, specific, and non- 
phlogistic recognition by macrophages and semi-professional phagocytes 
(Savill, J., 1 Leukoa Biol. £7:375-380 (1997)). Boirivant, et al t 
Gastroenterology 77(5:557-565 (1999), reported that lamina propria T cells 

' isolated from areas of inflammation in Crohn's disease, ulcerative colitis, and 
other inflammatory states manifest decreased CD2 pathway-induced apoptosis, 
and that studies of cells from inflamed Crohn's disease tissue indicate that this 
defect is accompanied by elevated Bcl-2 levels. Therefore, an effective 
amount of a compound, or a pharmaceutical^ acceptable salt or prodrug of the 
compound of Formulae I- VII, which functions as a caspase cascade activator 
and inducer of apoptosis, is an effective treatment for inflammation and 
inflammatory bowel disease. 

Compositions within the scope of this invention include all 
compositions wherein the compounds of the present invention are contained in 
an amount that is effective to achieve its intended purpose. While individual 
needs vary, determination of optimal ranges of effective amounts of each 
component is within the skill of the art. Typically, the compounds may be 
administered to mammals, e.g., humans, orally at a dose of 0.0025 to 50 
mg/kg, or an equivalent amount of the pharmaceutically acceptable salt 

v tliereot per day of the body weight of the mammal being treated for apoptosis- 
mediated disorders. Preferably, approximately 0.01 to approximately 10 
mg/kg is orally administered to treat or prevent such disorders. For 
intramuscular injection, the dose is generally approximately one-half of the 
oral dose. For example, a suitable intramuscular dose would be approximately 
0.0025 to approximately 25 mg/kg, and most preferably, from approximately 
0.01 to approximately 5 mg/kg. If a known cancer chemotherapeutic agent is 
also administered, it is administered in an amount with is effective to achieve 
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its intended purpose. The amounts of such known cancer chemotherapeutic 
agents effective for cancer are well known to those of skill in the art. 

The unit oral dose may be comprised of approximately 0.01 to 
approximately 50 mg, preferably approximately 0.1 to approximately 10 mg of 
the compound of the invention. The unit dose may be administered one or 
more times daily as one or more tablets, each containing from approximately 
0.1 to approximately 10, conveniently approximately 0.25 to 50 mg of the 
compound or its solvates. 

In a topical formulation, the compound may be present at a 
concentration of approximately 0.01 to 100 mg per gram of carrier. 

In addition to administering the compound as a raw chemical, the 
compounds of the invention may be administered as part of a pharmaceutical 
preparation containing suitable pharmaceutically acceptable carriers comprised 
of excipients and auxiliaries, which facilitate processing of the compounds 
into preparations that can be used pharmaceutically. Preferably, the 
preparations, particularly those preparations which can be administered orally 
and which can be used for the preferred type of administration, such as tablets, 
dragees, and capsules; preparations which can be administered rectally, such; 
as suppositories; as well as suitable solutions for administration by injection or 
orally, contain from approximately 0.01 to 99 percent (preferably from 
approximately 0.25 to 75 percent) of active compound(s), together with the 
excipient. 

Also included within the scope of the present invention are the non- : 
toxic pharmaceutically acceptable salts of the compounds of the present 
invention. Acid addition salts are formed by mixing a solution of the 
particular apoptosis inducers of the present invention with a solution pf a 
pharmaceutically acceptable non-toxic acid, such as hydrochloric acid, fumaric 
acid, maleic acid, succinic acid, acetic acid, citric acid, tartaric acid, carbonic 
acid, phosphoric acid, oxalic acid, and the like. Basic salts are formed by 
mixing a solution of the particular apoptosis inducers of the present invention 
with a solution of a pharmaceutically acceptable non-toxic base, such as 
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sodium hydroxide, potassium hydroxide, choline hydroxide, sodium 
carbonate, Tris, N-methyl-glucamine and the like. 

The pharmaceutical compositions of the invention may be 
administered to any animal, which may experience the beneficial effects of the 
compounds of the invention. Foremost among such animals are mammals, 
e.g., humans and veterinary animals, although the invention is not intended to 
be so limited. 

The pharmaceutical compositions of the present invention may be 
administered by any means that achieve their intended purpose. For example, 
routes of administration may be by parenteral, subcutaneous, intravenous, 
intramuscular, intraperitoneal, transdermal, buccal, intrathecal, intracranial, 
intranasal or topical routes. Alternatively, or concurrently, administration may 
be by the oral route. The dosage administered will be dependent upon the age, 
health and weight of the recipient, kind of concurrent treatment, if any, 
frequency of treatment, and the nature of the effect desired. 

The pharmaceutical preparations of the present invention are 
manufactured in a manner which is itself known, for example, by means of 
conventional mixing, granulating, dragee-making, dissolving, or lyophilizing 
processes. Thus, pharmaceutical preparations for oral use can be obtained by 
combining the active compounds with solid excipients, optionally grinding the 
resultant mixture and processing the mixture of granules, after adding suitable 
auxiliaries, if desired or necessary, to obtain tablets or dragee cores. 

Suitable excipients are, in particular, fillers, such as saccharides, e.g., 
lactose or sucrose, mannitol or sorbitol; cellulose preparations and/or calcium 
phosphates, e.g., tricalcium phosphate or calcium hydrogen phosphate ; 
as binders, such as starch paste, using, for example^ maize starch, wheat starch, 
rice starch, potato starch, gelatin, tragacanth, methyl cellulose, 
hydroxypropylmethylcellulose, sodium carboxymethylceHulose, and/or 
polyvinyl pyrrolidone. If desired, disintegrating agents may be added, such as 
the above-mentioned starches and also carboxymethyl-starch, cross-linked 
polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof, such as sodium 
alginate. Auxiliaries are, above all, flow-regulating agents and lubricants, for 
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example, silica, talc, stearic acid or salts thereof, such as magnesium stearate 
or calcium stearate, and/or polyethylene glycol Dragee cores are provided 
with suitable coatings which, if desired, are resistant to gastric juices. For this 
purpose, concentrated saccharide solutions may be used, which may optionally 
contain gum arabic, talc, polyvinyl pyrrolidone, polyethylene glycol and/or 
titanium dioxide, lacquer solutions and suitable organic solvents or solvent 
mixtures. In order to produce coatings resistant to gastric juices, solutions of 
suitable cellulose preparations, such as acetylcellulose phthalate or 
hydroxypropymethyl-cellulose phthalate, are used. Dye stuffs or pigments 
may be added to the tablets or dragee coatings, e.g., for identification or in 
order to characterize combinations of active compound doses. 

Other pharmaceutical preparations, which can be used orally, include 
push-fit capsules made of gelatin, as well as soft, sealed capsules made of 
gelatin and a plasticizer, such as glycerol or sorbitol. The push-fit capsules 
can contain the active compounds in the form of granules, which may be 
mixed with fillers, such as lactose; binders, such as starches; and/or lubricants, 
such as talc or magnesium stearate and, optionally, stabilizers. In soft 
capsules, the active compounds are preferably dissolved or suspended in 
suitable liquids, such as fatty oils, or liquid paraffin. In addition, stabilizers 
may be added. 

Possible pharmaceutical preparations, which can be used rectally 
include, e.g., suppositories, which consist of a combination of one or more of 
the active compounds with a suppository base. Suitable suppository bases are, 
e.g., natural or synthetic triglycerides, or paraffin hydrocarbons. In addition, it 
is also possible to use gelatin rectal capsules, which consist of a qpmbination 
of the active compounds with a base. Possible base i materials include, e.g;, : y 
liquid triglycerides, polyethylene glycols, or paraffin hydrocarbons. 

Suitable formulations for parenteral administration include aqueous 
solutions of the active compounds in water-soluble form, e.g., water-soluble 
salts and alkaline solutions. In addition, suspensions of the active compounds 
as appropriate oily injection suspensions may be administered. Suitable 
lipophilic solvents or vehicles include fatty oils, e.g., sesame oil, or synthetic 
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fatty acid esters, e.g., ethyl oleate or triglycerides or polyethylene glycol-400 
(the compounds are soluble in PEG-400) or cremophor, or cyclodextrins. 
Aqueous injection suspensions may contain substances, which increase the 
viscosity of the suspension include, e.g., sodium carboxymethyl cellulose, 
5 sorbitol, and/or dextran. Optionally, the suspension may also contain 

stabilizers. 

In accordance with one aspect of the present invention, compounds of 
the invention are employed in topical and parenteral formulations and are used 
for the treatment of skin cancer. 

1 0 The topical compositions of this invention are formulated preferably as 

oils, creams, lotions, ointments and the like by choice of appropriate carriers. 
Suitable carriers include vegetable or mineral oils, white petrolatum (white 
soft paraffin), branched chain fats or oils, animal fats and high molecular 
weight alcohol (greater than C 12 ). The preferred carriers are those in which the 

15 active ingredient is soluble. Emulsifiers, stabilizers, humectants and 

antioxidants may also be included, as well as agents imparting color or 
fragrance, if desired. Additionally, transdermal penetration enhancers can be 
employed in these topical formulations. Examples of such enhancers can be 
found in U.S. Patent Nos. 3,989,816 and 4,444,762. 

20 Creams are preferably formulated from a mixture of mineral oil, self- 

emulsifying beeswax and water in which mixture the active ingredient, 
dissolved in a small amount of an oil, such as almond oil, is admixed. A 
typical example of such a cream is one which includes approximately 40 parts 
water, approximately 20 parts beeswax, approximately 40 parts mineral oil and 

25 approximately 1 part almond oil. 

Ointments may be formulated by mixing a solution of the active 
ingredient in a vegetable oil, such as almond oil, with a warm soft paraffin and 
allowing the mixture to cool. A typical example of such an ointment is one 
which includes approximately 30 % almond oil and approximately 70 % white 

30 soft paraffin by weight. 

The following examples are illustrative, but not limiting, of the method 
and compositions of the present invention. Other suitable modifications and 
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adaptations of the variety of conditions and parameters normally encountered 
in clinical therapy, and which are obvious to those skilled in the art, are within 
the spirit and scope of the invention. 

EXAMPLE 1 

5 3-Cyano-7-methoxy-4-(3~bromo-4,5-dimethoxyphenyi)-2-oxo-2//-chromene 

To a solution of 5-bromoveratraldehyde (1.0 g, 4.1 mmol) and ethyl 
cyanoacetate (0.45 mL, 4. 1 mmol) in ethanol (4 mL) was added piperidine (0.4 
mL, 4.1 mmol). The mixture was stirred at room temperature for 0.5 h and 
precipitate was collected by filtration to yield the product (1.16 g) 3-(3-bromo- 
4,5-dimethoxy-phenyl)-2-cyano-acrylic acid ethyl ester as a solid. To a 
solution of 3-methoxyphenol (0.11 mL, 1 mmol) in toluene (10 mL) was 
added sodium hydride (60 mg, 1 .5 mmol, 60 %) and the mixture was stirred at 
room temperature for 0.5 h. To the mixture was added 3-(3-bromo-4,5- 
dimethoxy-phenyl)-2-cyano-acrylic acid ethyl ester (340 mg, 1 mmol) as a 
solid, then the mixture was refluxed for 2 h. The solvent was evaporated and 
the residue was purified by chromatography on silica gel with ethyl acetate 
and hexane (1:2) as eluant, yielding 7 mg (1.7 %) of the title compound. ] H 
NMR (CDC1 3 ): 7.34 (d, J = 9.6, 1H), 7.21 (d, /= 1.8, 1H), 6.98 (d, J= 1.8, 
1H), 6.91-6.90 (m, 2H), 3.98 (s, 3H) 3 3.94 (s, 3H), 3:93 (s, 3H). 

20 EXAMPLE 2 

3-Cyano-7-methoxy-4-(3,5-c^ 

The title compound was prepared from 3-methoxyphenol and 2-cyano- 
3-(3,5-dimethoxy-phenyl)-acrylic acid ethyl ester by a procedure similar to 
that described for Example 1 in 4.2 % yield. ! H NMR (CDG1 3 ): 7.36 (d, J = 
25 9.0, 1H), 6.89-6.83 (m, 2H), 6.65-6.63 (m, 1H), 6.55-6.54 (m, 2H), 3.93 (s, 

3H), 3.85 (s, 6H). 
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EXAMPLE 3 
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3 -Cyano-2-imino-4-phenyl-2//-chromene 

To a mixture of 2-hydroxybenzophenone (2.0 g, 10 mmol) and 
malonoiiitrile (661 mg, 10 mmol) in ethanol (15 mL) was added piperidine 
(0.5 mL, 5.0 mmol). The mixture was stirred under 0-5 °C for 2 h. The 
solvent was evaporated and the residue was purified by chromatography on 
silica gel with ethyl acetate and hexane (1:2) as eluant, yielding 1.2 g (48%) of 
the title compound. 'H NMR (CDC1 3 ): 7.74-7.29 (m, 7H), 7.20-7.13 (m, 2H). 

EXAMPLE 4 
3-Cyano-4-phenyl-2-oxo-2#-chromene 

To a solution of 3-cyano-2-imino-4-phenyl-2if-chromene (90 mg, 0.37 
mmol) in methanol (10 mL) was added 37% HC1 (0.037 ml, 0.37 mmol). The 
mixture was stirred at room temperature for 2 h. The solvent was evaporated 
and the residue was purified by chromatography on silica gel with ethyl 
acetate and hexane (1:2) as eluant, yielding 35 mg (39 %) of the title 
compound. J H NMR (CDC1 3 ): 7.80-7.74 (m, 1H), 7.66-7.60 (m, 3H), 7.57- 
7.54 (m, 1H), 7.47-7.44 (m, 2H), 7.41-7.32 (m, 2H). 

EXAMPLE 5 

3-Cyario-4:^meth^ 

To a solution of ^ 3-mettoxyben^dehyde (2.0 g, 15.0 mmol) and ethyl 
cyanoacetate (1.56 mL, 15.0 mmol) in ethanol (10 mL) was added piperidine 
(0.73 ml, 7.5 mmol). The mixture was stirred at room temperature overnight 
The solvent was evaporated and the crude oil was used for the next step. To a 
solution of 4-hydroxyindole (266.3 mg, 2 mmol) in toluene (5 mL) was added 
sodium hydride (100 mg, 2.5 mmol, 60 %) and the mixture was stirred at room 
temperature for 0.5 h. To the mixture was added the 3-(3-methoxy-phenyl)-2- 
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cyano-acryiic acid ethyl ester (462.5 mg, 2 mmol) dissolved in toluene (1 mL), 
then the mixture was refluxed for 2 h. The solvent was evaporated and the 
residue was purified by chromatography on silica gel with ethyl acetate and 
hexane (1:2) as eluant, yielding 6 mg (0.9 %) the title compound. l H NMR 
5 (CDC1 3 ): 8.67 (brs, 1H), 7.54-7.48 (m, 1H), 7.35-7.31 (m, 2H), 7.15-7.01 (ra, 

5H), 3.88 (s, 3H). 

EXAMPLE 6 

3 -Cy ano-4-pheny l-quinolin- 1 i/-2-one 

10 (a) A^-(2-Benzoylphenyl)-2-cyano-acetamide. To a white 

suspension of PC1 5 (0.397 g, 1.90 mmol) in dichloromethane (5.8 mL) was 
added cyanoacetic acid (0.162 g, 1.90 mmol). The white suspension was 
heated at approximately 60 °C for approximately 20 min, cooled to room 
temperature, and 2-amixiobenzophenone was added to form a yellow solution. 

15 The yellow solution was heated at reflux for approximately 30 min, cooled to 

approximately 0 °C, diluted with water (3 mL), neutralized with 1 0% NaHC0 3 
and concentrated to form a yellow precipitate. The mixture was filtered, and 
the solid was dried to yield 0.25 g (75 %) of a yellow solid. ! H NMR (CDC1 3 ): 
11,28 (s, 1H), 8.50 (dd, J= 8.50, 1.10 Hz, 1H), 7.67 (m, 2H), 7.58 (m, 3H), 

20 7.45 (m, 2H), 7.15 (m, 1H), 3.64 (s, 2H). 

(b) 3-Cyano-4-phenyl-quinolin-l/f-2-one. To a yellow suspension 
of //-(2-benzoylphehyl)-2-cyano-acetamide (0.25 g, 0.95 mmol) in methanol 
; ^ : ^0^iiait), cooled to approximately 0 °C, was added a 25 wt % NaOMe 
-solution in methanol (0;58 mL, 2.5 rhmol). The yellow: suspension was 

25 • warmed to room temperature over approximately 30 min and stirred at room 
temperature for approximately 2 h. The reaction mixture was diluted with 
ethyl acetate (50 mL), washed with water (15 mL), 1 M citric acid (15 mL), 10 
% NaHC0 3 (15 mL), water (20 mL), dried over MgS0 4 , filtered through 
sintered glass and concentrated to yield 0,086 g (37 %) of a white solid. J H 

30 NMR (DMSO-d 6 ): 12.58 (s, 1H), 7.65 (m, 4H), 7.47 (m, 3H), 7.21 (m, 2H). 
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EXAMPLE 7 
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3 -Cyano-7-methoxy-4-(3 -methoxy-pheny l)-quinolin- 1 #-2-one 

(a) A^-(3-Methoxyphenyl)-acetamide. A brown solution of m- 
anisidine (10.00 g, 81.17 mmol), 1,4-dioxane (162 mL), and acetic anhydride 
(11.49 mL, 121.8 mmol) was refluxed for 2 h. The solution was cooled to 
room temperature, concentrated by rotary evaporation to remove 
approximately 50 mL of 1,4-dioxane, diluted with water (25 mL) and cooled 
to 0 °C. The resultant precipitate was filtered through sintered glass yielding 
10.18 g (75 %) of a pink solid. l H NMR (CDC1 3 ): 7.47 (s, 1H), 7.26 (m, 1H), 
7.20 (t, /= 8.42, 8.10 Hz, 1H), 6.97 (dd, J = 8.10, 0.89 Hz, 1H), 6.65 (dd, 7 = 
8.42, 2.10 Hz, 1H), 3.79 (s, 3H), 2.16 (s, 3H). 

(b) 7^-[5-Methoxy-2-(3-methoxybenzoyl)-phenyl]-acetamide. To a 
yellow solution of N-(3-methoxy-phenyl)-acetamide (1.00 g, 6.05 mmol) in 
dichloromethane (15.1 mL), cooled to approximately 0 °C, was added anisoyl 
chloride (1.02 mL, 7.26 mmol) and aluminum chloride (1.77 g, 13.3 mmol). 
The resultant brown mixture was heated under reflux for approximately 3 h, 
cooled to approximately 0 °C, quenched by the slow addition of water (15 mL) 
and diluted with dichloromethane (100 mL). The organic layer was washed 
with water (25 mL), 10 % Na^C^ (2 x 25 mL), water (25 mL), dried over 
MgS0 4 , filtered through sintered glass and concentrated to yield 
approximately 2 g of a yellow residual oil. The residue was purified by 
column chromatography (elution with EtOAGrhexanes, 1:3) to yield 0.15 g (8 

;^ }j0ifm title compound as a white solid. l K NMR (GDC1 3 ): 11.56 (s, lH), 
8.37 (^ Hz, 1H), 7.54 (d, J= 8.71 Hz, 1H), 7.38 (t, J= 8.10, 6.97 Hz, 

1H), 7.14 (m, 3H), 6.57 (dd, J= 9.3 1, 2.47 Hz, 1H), 3.90 (s, 3H), 3.85 (s, 3H), 
2.26 (s, 3H). 

(c) (2-Amino^-methoxyphenyl)-(3-metlioxy-phenyl)-methanone. 
To a yellow solution of ^-[5-methoxy-2-(3-methoxybenzoyl)-phenyl]- 
acetamide (0.150 g, 0.500 mmol) in ethanol (5.0 mL) was added concentrated 
HG1 (1.00 mL). The yellow solution was heated under reflux for 
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approximately 23 h, cooled to room temperature, diluted with ethanol (5 mL) 
and neutralized with 1 M NaOH. The aqueous layer was extracted with 
EtOAc (2 x 50 mL), dried over MgS0 4 , filtered through sintered glass and 
concentrated to yield CU23 g (95 %) of a yellow oil. 'H NMR (CDC1 3 ): 7.36 
(m, J= 8.24, 7.42, 1.92, 0.83 Hz, 2H), 7.13 (m, J= 7.96, 7.41, 1.92, 0.55 Hz, 
2H), 7.02 (m, J= 8.24, 7.97, 7.42, 1.92, 0.55 Hz, 1H), 6.38 (his, 2H), 6.16 (m, 
/== 8.24, 7.42, 0.83, 0.55 Hz, 2H), 3.83 (s, 3H), 3.79 (s, 3H). 

(d) 2-Cyano-/^-[5-metlioxy-2-(3-medioxyhenzoyl)-phenyl]- 
acetamide. The title compound was prepared from (2-amino-4-methoxy- 
phenyl)-(3-methoxy-phenyl)-methanone and cyanoacetic acid by a procedure 
similar to Example 6a in 97 % yield. 'H NMR (CDC1 3 ): 12.16 (s, 1H), 8.27 (d, 
J= 2.47 Hz, 1H), 7.61 (d, J= 8.79 Hz, 1H), 7.38 (t, J= 7.97, 4.95 Hz, 1H), 
7.15 (m, 3H), 6.65 (dd,J= 8.79, 2.47 Hz, 1H), 3.91 (s, 3H), 3.85 (s, 3H), 3.65 
(s,2H). 

(e) 3-Cyano-7-metlioxy^-(3-methoxyphenyl)-<juinolin--l//-2-one. 
The title compound was prepared from 2-cyano-AT-[5-methoxy-2-(3-methoxy- 
benzoyl)-phenyl]-acetamide and NaOMe by a procedure similar to Example 
6b in 41 % yield. 'H NMR (CDC1 3 ): 12.80 (brs, 1H), 7.48 (t, J= 8.01 Hz, 
1H), 7.33 (d, 9.10 Hz, 1H), 7.10 (dd,J= 8.52, 2.53 Hz, 1H), 7:03 (m, 1H), 
6.96 (m, 2H), 6.80 (dd,J= 9.10, 2.10 Hz, 1H), 3.97 (s, 3H), 3.88 (s, 3H). 

EXAMPLE 8 

7-CUoro-3-cyano-4-(3-methoxy-phenyl)-quinblin-l^ 

(a) (2-Amino-4-cMorophenyl)-(3-methoxyphenyl)-methanone. To 
a yellow solution of 2-amino-4K:hloro-A^methoxy-iV-methylbenzamide (0.423 
g, 1.97 mmol) and 3-bromoanisole (0.25 mL, 1.97 mmol) in THF (9.9 mL), 
cooled to approximately -78 °C was added n-butyllithium (2.5 M solution in 
hexanes, 1.58 mL, 3.94 mmol) dropwise over approximately 2 min. The dark 
brown solution was stirred for 30 min, while being cooled to approximately 
78 °C. The mixture was warmed to room temperature and quenched with IN 
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HC1 (3 rnL). The reaction mixture was then extracted with EtOAc (50 mL), 
washed with water (2 x 20 mL), dried over MgS0 4 , filtered through sintered 
glass and concentrated to yield 0.55 g of a brown oil. The oil was purified by 
column chromatography (elution with EtOAc.hexanes, 1:1) to yield 0.294 g 
(57 %) of the title compound as a white solid. l H NMR (CDC1 3 ): 7.35 (m, J = 
8.79, 8.24, 1.10, 0.55 Hz, 2H), 7.14 (m, 2H), 7.05 (m, J= 8.24, 2.47 Hz, 1H), 
6.69 (dd, J = 2.20, 1.92, 0.83, 0.55 Hz, 1H), 6.52 (m, J= 8.79, 2.20, 1.92, 
1.10, 0.82 Hz, 1H), 6.27 (brs, 2H), 3.81 (s, 3H). 

(b) 2-Cyano-AT-[5-chloro-2-(3-methoxybenzoyl)-phenyl]- 
acetamide. The title compound was prepared from (2-amino-4-chloro- 
phenyl)-(3-methoxyphenyl)-methanone and cyanoacetic acid by a procedure 
similar to Example 6a in 88 % yield. l U NMR (CDC1 3 ): 1 1.46 (s, 1H), 8.60 (d, 
/= 1.92 Hz, 1H), 7.55 (d, J= 8.52 Hz, 1H), 7.38 (t, J= 8.52, 7.69 Hz, 1H), 
7.15 (m, J= 7.69, 1.92 Hz, 4H), 3.84 (s, 3H), 3.67 (s, 2H). 

(c) 7-Ghloro-3-cyano-4-(3-methoxyphenyl)-quinolin-l/f-2-one. 
The title compound was prepared from 2-cyano-A/-[5-chloro-2-(3-methoxy- 
benzoyl)-phenyl]-acetamide and NaOMe by a procedure similar to Example 
6b in 45 % yield. 'H NMR (CDC1 3 ): 12.50 (brs, 1H), 7.55 (d, 7= 1.92 Hz, 
1H), 7.50 (dd, J= 8.24 Hz, 1H), 7.40 (d, J= 8.79 Hz, 1H), 7.20 (m, J = 9.07, 
8.79, 2.20, 1.92 Hz, 1H), 7.13 (m, J= 7.69, 7.41, 2.75, 2.47 Hz, 1H), 7.02 (m, 
J= 8.24 Hz, 1H), 6.97 (m, J= 8.24 Hz, 1H), 3.89 (s, 3H). 

EXAMPLE 9 

4-(3 -Bromo-4,5-dimethoxy-phenyl)-3-cyano-7-methoxy-quino^ 

(a) ^-[2-(3-Bromo-4,5-dimethoxybeiizoyl)-5-methoxypheny^^ 
acetamide. The title compound was prepared from m-aeetanisidine, 3-bromo- 
4,5-dimethoxy benzoyl chloride and A1C1 3 by a procedure similar to Example 
7b in 8 % yield. [ K NMR (CDC1 3 ): 11.33 (s, 1H), 8.37 (d, J= 2.47 Hz, 1H), 
7.54 (d, J= 8.79 Hz, 1H), 7.40 (d, J= 1.92 Hz, 1H), 7.17 (d, J= 1.92 Hz, 1H), 
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6.62 (dd 5 J= 8.79, 2.47 Hz, 1H), 3.94 (s, 3H), 3.92 (s, 3H), 3.90 (s, 3H), 2.50 
(s, 3H). 

(b) (2-Amino-4-methoxy-phenyl)~(3-bromo-4 J 5-diraethoxy- 
phenyl)-methanone. The title compound was prepared from 7^-[2-(3-bromo- 
4,5Kiimethoxybenzoyl)-5-methoxyphenyl]-acetainide and HC1 by a procedure 
similar to Example 7c in 28 % yield. 'H NMR (CDC1 3 ): 7.41 (d, J= 9.00 Hz, 
1H), 7.35 (d, 7=2.10 Hz, 1H), 7.13 (d, 7= 1.80 Hz, 1H), 6.29 (brs, 2H), 6.21 
(dd, J = 9.00, 2.70 Hz, 1H), 6.16 (d, 7= 2.70 Hz, 1H), 3.91 (s, 3H), 3.89 (s, 
3H), 3.84 (s, 3H). 

(c) //-[2-(3-Bromo-4,5-dimethoxybenzoyl)-5-methoxyphenyl]-2- 
cyano-acetamide. The title compound was prepared from (2-amino-4- 
methoxyphenyl)-(3-bromo-4,5-dimethoxyphenyl)-methanone and cyano-acetic 
acid by a procedure similar to Example 6a in 60 % yield. l H NMR (CDC1 3 ): 
1196 (s, 1H), 8.26 (d, J- 2.48 Hz, 1H), 7.61 (d,/= 9.07 Hz, 1H), 7.40 (d,V= 
1.93 Hz, 1H), 7.20 (d, J= 1.93 Hz, 1H), 6.70 (dd, J= 9.07, 2.47 Hz, 1H), 3.95 
(s, 3H), 3.92 (s, 3H), 3.91 (s, 3H), 3.61 (s, 2H). 

(d) 4-(3-Bromo-4,5-dimethoxyphenyI)-3-cyano-7-methoxy- 
quinolin-l//-2-one. The title compound was prepared from JV-[2-(3-bromo- 
4,5-dimethoxybenzbyl)-5-methoxyphenyl]-2-cyano-acetamde and NaOMe by 
a procedure similar to Example 6b in 33 % yield. *H NMR (CDC1 3 ): 1 1 .90 (s, 
1H), 7.35 (d, J= 9.0 Hz, 1H), 7.20 (d, J= 1.80 Hz, 1H), 6.94 (dd, J= 9.00, 
1.80 Hz, 2H), 6.85 (dd, J = 8.24 Hz, 1H), 3.98 (s, 3H), 3.97 (s, 3H), 3.92 (s, 
3H). 

EXAMPLE 10 : - 

3-Cyano-2-imino^<5-methyl-p 

To a suspension of 2-amino-3-cyano-^(5-methyl-pyridin-3--yl)-4i/- 
pyrrolo[2,3-/i]chromene (80 mg, 0.27 rrimol), and molecular sieves (160 mg) 
in CH 2 C1 2 (10 mL) was added 2,3-dichloro-5,6-.dicyano-l,4-benzoquinone (66 
mg, 0.29 mmol). The reaction mixture turned brown in color. The mixture was 
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stirred at room temperature for approximately 1.5 h. The reaction mixture was 
diluted with EtOAc (50 mL), washed with saturated NaHC0 3 (2 x 12 mL), 
brine (10 mL), dried over MgS0 4 , and evaporated to yield a yellow solid (86 
mg). 'H NMR (DMSO-d,): 11.83 (s, 1H), 8.70 (s, 1H), 8.65 (d, J ==1.2 Hz, 
1H), 8.54 (d, J = 2.1 Hz, 1H), 7.84 (m, 1H), 7.52 (t, J= 3.0 Hz, 1H), 7.25 (dd, 
J= 0.9, 9.0 Hz, 1H), 6.71 (m, 1H), 6.76 (d, J = 8.4 Hz, 1H), 2.43 (d, J = 0.6 
Hz,3H). 

EXAMPLE 11 

3-Cyano-2-imino-7-methyl-4-(5-methyl-pyridin-3-y])-2/f- 
pyrrolo[2,3-A]chromene 

The title compound was prepared from 2-amino-3-cyano-7-methyl-4- 
(5-methyl-pyridin-3-yl)-4ff-pyrrolo[2,3-//]chromene by a procedure similar to 
that described for Example 10. J H NMR (DMSO-c^): 8.73 (s, 1H), 8.66 (d, J = 
1.8 Hz, 1H), 8.55 (d, J = 2.1 Hz, 1H), 7.84 (m, 1H), 7.51 (d, J = 3.3 Hz, 1H), 
7.31 (d, J= 9.0 flz, 1H), 6.73-6.70 (m, 2H), 3.82 (s, 3H), 2.43 (s, 3H). 

EXAMPLE 12 

4-(3-Bromo-4,5-dimethoxy-phen^ 

pyrrolo[2,3-/z]chromene 

The title compound was prepared from 2-amino-4-(3-bromo-4,5- 
dimethoxy-phenyl)-3-cyanb-7?m^^ by a 

procedure similar to ^ for Example 10: -H NMR (eDCl 3 ): 7.23 

(d, J = 2.1 Hz, 1H), 7.12 (d, J == 3.3 Hz, 1H), 7.07 (dd, J = 0.6, 9.0 Hz, 1H), 
6.98 (s, 1H), 6.98-6.95 (m, 2H), 6.87 (d, J= 3.0 Hz, 1H), 3.97 (s, 3H), 3.92 (s, 
3H), 3.83 (s,3H), 1.64 (brs, 1H). 
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3-Cyano-4-(5-methyl-pyridin-3-yl)-2-oxo-2^^^ 

A solution of 3-cyano-2-imino-4-(5-methyl-pyridin-3-yl)--2i/- 
pyrrolo[2,3-/7]chromene (83 mg, 0.28 mmol) in 10 % HC1 (5 mL) was stirred 
at room temperature for approximately 5 h. The yellow suspension was diluted 
with water (5 mL), neutralized to approximate pH = 10 using 10 % NaOH and 
extracted with EtOAc (3 x 25 mL). The EtOAc extracts were washed with 
brine (10 mL), dried over MgS0 4 , and evaporated to yield a yellow solid. The 
solid was purified by flash column chromatography (silica gel, 
EtOAc:hexanes, 50-80 % EtOAc) to yield a yellow solid (27 mg, 35 %). *H 
NMR (DMSO-d 6 ): 12.10 (s, 1H), 8.70 (d, J= 1.8 Hz, 1H), 8.58 (d, J= 2.1 Hz, 
1H), 7.88 (m, 1H), 7.62 (d, J= 3.3 Hz, 1H), 7.45 (dd, J= 0.3, 9.0 Hz, 1H), 
6.91-6.88 (m, 2H), 2.45 (s, 3H). 

EXAMPLE 14 

3-Cyano-4-(5-methyl-pyridin-3-yl)-7-methyl-2-oxo-2ff- 
pyrrolo[2,3-A]chromene 

A solution of 3-cyano-2-imino-4-(5-methyl-pyridin-3-yl)-7-methyl- 
2if-pyrrolo[2,3-/?]chromene (50 mg, 0.14 mmol) in 10 % HC1 (2 mL) and 
DMSO (0.5 mL) was stirred at room temperature for approximately 4 h. The 
yellow suspension was diluted With water (5 mL), neutralized to approximate 
pH = 9 using 10 % NaOH, and extracted with EtOAc (3 x 20 mL). The 
EtOAc extracts were washed with brine (10 mL), dried over MgS0 4 , and 
evaporated to yield a yellow solid. The solid was purified by flash column 
chromatography (silica gel, EtOAc:hexanes, 50-80% EtOAc) to yield a yellow 
solid (31 mg, 68 %). ! H NMR (DMSO-d 6 ): 8.71 (d, J- 1.8 Hz, 1H), 8.58 (d, J 
= 2,1 Hz, 1H), 7.88 (m, 1H), 7.61 (d, J= 3.0 Hz, 1H), 7.53 (d, 7= 8.7 Hz, 1H), 
6.93 (d, J= 8.7 Hz, 1H), 6,91 (d, /= 3.3 Hz, 1H), 3.88 (s, 3H), 2.45 (s, 3H). 
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4-(3-Bromo^,5-dimethoxy-phenyl)-3^yano-7-methyl-2-oxo-2/f- 
pyrrolo[2,3 -A]chromene 

To a solution of 4-(3-bromo-4,5-dimethoxy-phenyl)-3-cyano-2-imuio- 
y-raethyl^/^pyrroloP^-^chromene (100 mg, 0.216 mmoi) in THFiwater 
(10:2) was added a ZnCl 2 solution (1 mL, 1.0 M in CH 2 C1 2 ). The solution was 
stirred at room temperature for approximately 7 h. The reaction mixture was 
made basic with saturated NaHC0 3 (10 mL), and extracted with EtOAc (2 x 
25 mL). The EtOAc extracts were washed with brine (10 mL), dried over 
MgS0 4 , and evaporated to yield a yellow solid. The solid was purified by 
flash column chromatography (silica gel, EtOAc:hexanes 30-70% EtOAc) to 
yield 17 mg (18 %) of the product as a yellow solid. 'H NMR (acetone-d 6 ): 
7.51-7.48 (m, 2H), 7.42 (d, 7= 1.8 Hz, 1H), 7.34 (d, J= 2.1 Hz, 1H), 7.17 (d, J 
= 8.7 Hz, 1H), 6.91 (dd, J = 0.6, 3.3 Hz, 2H), 3.98 (s, 3H), 3.97 (s, 3H), 3.85 
(s,3H). 

EXAMPLE 16 

4-(3 > 5-Dimethoxyphenyl)-3-cyano-2-oxo-2//-pyaolo[2,3-/2]chromene 

To a solution of 3, 5-dimethoxybenzaldehyde (1.35 g, 8.12 mmol) and 
ethyl cyanoacetate (0.92 ml, 8.1 mmol) in ethanol (10 mL) was added 
piperidine (0.4 mL, 4 mmol). The mixture was stirred at room temperature for 
approximately 2 h. A precipitate formed, which was collected by filtration and 
dried to yield approximately 2.12 g of a white solid, which was used directly 
in the next step. To a solution of 4-hydroxyindole (250 mg, 1.91 mmol) in 
THF (10 mL) was added sodium hydride (153 mg, 3.80 mmol, 60 %) and the 
mixture was stirred at room temperature for approximately 10 min. To the 
mixture was added a solution of 3-(3,5-dimethoxyphenyl)-2-cyano-acrylic acid 
ethyl ester (500 mg, 1.91 mmol, prepared as described above) in THF (2 mL). 
The mixture was heated at approximately 60 °C overnight. The solvent was 
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evaporated and the residue was purified by flash column chromatography 
(silica gel, EtOAc:hexane, 1:2), yielding 7 mg (1.1 %) of the title compound. 
! H NMR (CDC1 3 ): 8.64 (brs, 1H), 7.35-7.24 (m, 2H), 7.19-7.16 (m, 1H), 7.04 
(s, 1H), 6.65-6.59 (m, 3H), 3.85 (s, 6H). 

5 EXAMPLE 17 

3-Cyano-4-(3-methoxy-phenyl)-7-methoxy-2-oxo-2^-chromene 

The title compound was prepared from 3-methoxyphenol and 3-(3- 
methoxyphenyl)-2-cyano-acrylic acid ethyl ester by a procedure similar to that 
10 described for Example 16 in 0.2 % yield. 'H NMR (CDC1 3 ): 7.50 (t, J = 8.1 

Hz, 1H), 7.32 (d, J = 8.7 Hz, 1H), 7.12 (dd, J= 8.4, 2.4 Hz, 1H), 7.03-6.96 (m, 
2H), 6.90-6.83 (m, 2H), 3.93 (s, 3H), 3.87 <s, 3H). 

EXAMPLE 18 

7-Amino-4-(3-bromo-4,5-dimethoxyphenyl)-3-cyano-2-oxo-2//-chi*omene 

15 

The title compound was prepared from 3-aminophenol and 3-(3- 
bromo-4,5-dimethoxyphenyl)-2-cyano-acrylic acid ethyl ester by a procedure 
similar to that described for Example 16 in 7 % yield. *H NMR (CDC1 3 ): 
7.20-7.16 (m, 2H), 6.96 (d, J= 2.1 Hz, 1H), 6.59-6.55 (m, 2H), 4.63 (brs, 2H), 
20 3 96 (s,3H), 3.92 (s, 3H). 

EXAMPLE 19 

2-Aimno-4-(3-bromo-4,5-dimethoxyphenyl)-3-cyano-5,6-dihydro- 
benzo[A]quinoline 

25 a) 2-(3-Bromo-4,5-dimethoxy-benzylidene)-3,4-dihydro-2i/- 

naphthalen-l-one: To a solution of 5-bromoveratraldehyde (245 mg, 1 mmol) 
and alpha-tetralone (146 mg, I mmol) in ethanol (10 mL) was added NaOH 
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(40 mg, 1 mmol) and the mixture was stirred at room temperature overnight. 
The solution was neutralized with saturated aqueous NH 4 C1 and the solvent 
was removed under vacuum. The crude material was purified by column 
chromatography (silica gel, EtOAcrhexanes, 1:2) 3 to yield 300 mg (80 %) of 
the title compound. 'H NMR (CDC1 3 ): 8.13 (d, J = 7.5 Hz, IH), 7.74 (s, IH), 
7.54-7.48 (m, IH), 7.38 (t, J = 7.5 Hz, IH), 7.28-7.24 (m, 2H), 6.91 (d,/= 1.8 
Hz, IH), 3.91-3.90 (m, 6H), 3.15-3.11 (m, 2H), 2.97 (t, J= 6.9 Hz, 2H). 

b) 2-Amino-4-(3-bromo-4,5-dimethoxyphenyl)-3-cyano-5,6- 
dihydro-benzo[/z]quinoline: To a solution of 2-(3-bromo-4,5-dimethoxy- 
benzylidene)-3,4-dihydro-2i : f-naphthalen-l-one (300 mg, 0.8 mmol) in ethanol 
(10 mL) was added cyanothioacetamide (80 mg, 0.8 mmol) and NH 4 Ac (62 
mg, 0.8 mmol) and the mixture was stirred under reflux for approximately 2 h. 
The solvent was removed under vacuum. The crude material was purified by 
column chromatography (silica gel, EtOAcrhexane, 1 :3) to yield 6 mg (2 %) of 
the title compound. 'H NMR (CDC1 3 ): 8.27-8.24 (m, IH), 7.38-7.35 (m, 2H), 
7.23-7.20 (m, IH), 7.09 (d, J= 1.8 Hz, IH), 6.83 (d, J= 1.8 Hz, IH), 5.19 (brs, 
2H), 3.94 (s, 3H), 3.90 (s, 3H), 2.82-2.69 (m, 2H), 2.64-2.62 (m, 2H). 

EXAMPLE 20 

4-(3-Bromo-4,5-dimethoxyphenyl)-3-cyano-7,8-dihydro-8,8-dimethyl-2- 
oxo-2#-furo[3,2-/*]chromene 

The title compound was prepared from 2,3-dihydro-2,2- 
dimethyibenzofuran-7-ol and 3-(3-bromo-4,5-dimethoxyphenyl)-2-cyano- 
acrylic acid ethyl ester by a procedure similar to that described for Example 16 
in 0.7 % yield. 'H NMR (CDC1 3 ): 7.51-7.50 (m, IH), 7.31-7.30 (m, IH), 7.07 ; : : 
(dd, J= 1.2, 8.1 Hz, IH), 6.80 (d, J= 8.4 Hz, IH), 3.94-3.91 (m, 6H), 3.34 (s, 
2H), 1.52 (s,6H). 
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EXAMPLE 21 
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3-Cyano-7-dimethylamino-4-(3-bromo-4,5-dimethoxyphenyl)-2-oxo-2if- 

chromene 

The title compound was prepared from 3-dimethylaminophenol and 
3-(3-bromo-4,5-dimethoxyphenyl)-2-cyano-acrylic acid ethyl ester by a 
procedure similar to that described for Example 16 in 0.5 % yield. ] H NMR 
(CDC1 3 ): 7.21-7.18 (m, 2H), 6.98 (d, J= 1.8 Hz, 1H), 6.62 (dd, J = 2.4, 9 Hz, 
1H), 6.53 (d, J= 2.7 Hz, 1H), 3.96 (s, 3H), 3.92 (s, 3H), 3.15 (s, 6H). 

EXAMPLE 22 

7-Amino-3-cyano-4-(3,5-dimedioxyphenyl)-2-oxo-2/i/'-chromene 

The title compound was prepared from 3-aminophenol and 3-(3,5- 
dimethoxyphenyl)-2-cyano-acrylic acid ethyl ester by a procedure similar to 
that described for Example 16 in 0.5 % yield. 'H NMR (CDC1 3 ): 7,42 (d, J = 
8.4 Hz, 1H), 6.72 (d, J= 2.4 Hz, 2H), 6.61-6.60 (m, 1H), 6.20 (d, J= 2.1 Hz, 
1H), 6.10 (dd, J= 2.1, 8.7 Hz, 1H), 4.30 (brs, 2H), 3.83 (s, 6H). 

EXAMPLE 23 

3-Cyano-7-dimethylamino-4-(3,5-dimethoxyphenyl)-2-oxo-2/^chromene 

The title compound was prepared from 3-dimethylaminophenol and 
3-(3,5-dimethoxyphenyl)-2-cyano-acrylic acid ethyl esrter : ^ 
similar to that described for Example 16 in 0.4 % yield. *H NMR (DMSO-d^): 
7.09 (d, J - 8.7 Hz, 1H), 6.80 (d, 7= 7.5 Hz, 1H), 6.73-6.71 (m, 2H), 6:65 (d, 
2.1 Hz, 2H), 3.80 (s, 6H), 3.1 1 (s, 6H). 
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3-Cyano-4-(2,5-dimethoxyph 

The title compound was prepared from 4-hydroxyindole and 3 -(2,5- 
5 dimethoxyphenyl)-2-cyano-acrylic acid ethyl ester by a procedure similar to 

that described for Example 16 in 2.6 % yield. ] H NMR (CDC1 3 ): 8.64 (s, 1H), 
7.33-7.31 (m, 1H), 7.29-7.24 (m, 1H), 7.10-7.01 (m, 4H), 6.83-6.82 (m, 1H), 
3.82 (s,3H), 3.77 (s,3H). 

EXAMPLE 25 

1 0 4-(3 -Bromo-4 ,5-dimethoxy-phenyl)-3 -cyano-7-methylamino-2-oxo-2#- 

chromene 

To a flask containing anhydrous DMF (0.5 mL), heated to 
approximately 65 °C, was added tert-butylnitrite (0.40 mL, 3.0 mmol) 

15 followed by 2-amino-4-(3-bromo-4,5-dimethoxy-phenyl)-3-cyano-7-dimethyl- 

amino-4i/-chromene (52 mg, 0.12 mmol) in anhydrous DMF (0.5 mL). The 
reaction mixture was stirred at approximately 65 °C for approximately 1 5 min, 
and FeS0 4 -7H 2 0 (92 mg, 0.33 mmol) was added in one portion. The reaction 
mixture was stirred for approximately 30 min, cooled to room temperature, 

20 diluted with EtOAc (25 mL), washed with water (10 mL), brine (10 mL), dried 

over MgS0 4 and evaporated to yield a yellow solid. The crude solid was 
purified by column chromatography (silica gel, EtOAc:hexanes 1:2 to 1:1) to 
yield 8 mg (16%) of the product as a yellow salid. • !H NMR (CDC1 3 ): 7.73 
(dd, J= 2.4, 9.3 Hz, 1H), 7.59 (d, J= 2^4 V ^$$$7.S6% J = 9.0 Hz, 1H), 

25 7.26 (s, 1H), 7.03 (d, J= 1 .8 Hz, 1H), 4.00 (Ok), 3 95 (s, 3H), 3.46 (s, 3H). 
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7-Amino-4-(3-bromo-4,5-dimeth^ 

The title compound was prepared from 4-(3-bromo-4,5-dimethoxy- 
5 pheny^-S-cyano^J-diamino^H-chromene by a procedure similar to that 

described for Example 10. 'H NMR (DMSO-d 6 ): 8.36 (brs, 1H), 7.28 (dd, J = 
2.4, 9.3 Hz, 1H), 7.20 (d, J= 1.8 Hz, 1H), 6.79 (d, J = 8.7 Hz, 1H), 6.63 (brs, 
2H), 6.41 (dd, J= 1.8, 8.4 Hz, 1H), 6.33 (d, J= 2.1 Hz, 1H), 3.86 (s, 3H), 3.83 
(d,/=0.3Hz 5 3H). 

10 EXAMPLE 27 

7-Bromo-4-(3-bromo-4,5-dimethoxy-phenyl)0-cyano-2-imino-2//-chromeae 

To a suspension of tert-butylnitrite (34 mg, 0.33 mmol) and CuBr 2 (68 
mg, 0.30 mmol) in anhydrous acetonitrile (1.5 mL), cooled to approximately 

15 0°C, was added 7-arnino-3-cyano-2-imino-4-(3-bromo-4,5-dimethoxy- 

phenyl)-2#-chromene (100 mg, 0.25 mmol). The reaction mixture was stirred 
at approximately 0 °C for approximately 4 h, diluted with EtOAc (50 mL), 
washed with saturated NaHC0 3 (25 mL) and brine (10 mL), dried over 
MgS0 4 , and evaporated to yield a yellow solid. The solid was purified by 

20 column chromatography (silica gel, EtOAc:hexanes, 1:2 to 1:1) to yield 50 mg 

(43 %) of the title compound as a yellow solid. 'H NMR (CDC1 3 ): 7.82 (brs, 
1H), 7.38 (m, 1H), 7.30 (dd, J= 2.1, 8.7 Hz, 1H), 7.18 (d, J = 2.1 Hz, 1H), 
7.09 (d,J= 9.0 Hz, 1H), 6.93 (m, 1H), 3:96 (s, 3H), 3.92 (s, 3H). 

EXAMPLE 28 

25 4-(3-Bromo^,5-dimethoxy-phenyl)-7-chloro-3-cyano-2-oxo-2i/-chromene 

To a suspension of 7-amino-4-(3-bromo-4,5-dimethoxy-phenyl)-3- 
cyano-2-imino-2i/-chromene (99 mg, 0:25 mmol) in anhydrous THF (10 mL), 
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cooled to approximately 0 °C, was added tert-butylnitrite (0.10 mL, 0.66 
mmol), followed by CuCl 2 (104 mg, 0.774 mmol). The reaction mixture was 
stirred at approximately 0 °C for approximately 3 h and the solvent was 
evaporated. The residue was suspended in anhydrous acetonitrile (5 mL) and 
5 CuCl 2 (104 mg, 0.776 mmol) was added to the reaction mixture, while stirring 

at approximately 0 °C. The mixture was allowed to gradually warm and 
stirred at room temperature for approximately 17 h and the solvent was 
evaporated and the residue was diluted with EtOAc (50 mL). The EtOAc 
solution was washed with saturated NaHC0 3 (15 mL) and brine (10 mL), dried 
10 over MgS0 4 and evaporated. The residue was purified by column 

chromatography (silica gel, EtOAc:hexanes, 1:4) to yield 66 mg (63 %) of the 
title compound as a yellow solid. J H NMR (CDC1 3 ): 7.48 (d, J= 1.8 Hz, 1H), 
7.40 (d, J = 8.4 Hz, 1H), 7.33 (dd, J= 1.8, 8.4 Hz, 1H), 7.22 (d, J= 2.1 Hz, 
1H), 6.98 (d, /= 2.1 Hz, 1H), 3.99 (s, 3H), 3.93 (s, 3H). 

15 EXAMPLE 29 

4-(3-Bromo-4,5-dimethoxy-phenyl)-7-chto 

To a suspension of 7-amino-4-(3-bromo-4,5-dimethoxy-phenyl)-3- 
cyano-2-imino-2#-chromene (82 mg, 0.20 mmol) in anhydrous acetonitrile 

20 (10 mL), cooled to approximately 0 °C, was added tert-butylnitrite (0.8 mL, 6 

mmol), followed by CuCl 2 (104 mg, 0.774 mmol). The reaction mixture was 
stirred at approximately 0 °C for approximately 4 h, diluted with EtOAc (50 
mL), washed with saturated NaHG0 3 (25 mL) and brine (15 mL), dried over 
MgS0 4 , and evaporated to yield a yellow solid. The crude sohd was purified 

25 by column chromatography (silica gel, EtO Ac:hexanes, 1:3) to yield die title 

compound as a yellow solid: ] H NMR (CDC1 3 ) 7.82 (s, 1H), 7.22-7.16 (m, 
4H), 6.94 (d, J = 1.8 Hz, 1H), 3.96 (s, 3H), 3.92 (s, 3H). 
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2-Imino-3-cyano-7-methoxy^-(3 '-m^ 

(a) 2-hydroxy-4-methoxyphenyl-(3 ' -methoxyphenyl)-methanone: 

5 To a solution of 3-methoxyphenoI (500 \xL, 4.55 mmol) in 5 mL of anhydrous 

toluene was added meta-anisoyl chloride (640 \sL, 4.55 mmol) at 
approximately 0 °C followed by boron trichloride (4.55 mL of a 1.0 M 
solution in xylene, 4.55 mmol). The resultant mixture was warmed and stirred 
at approximately 85 °C for 24 h. It was then diluted with 40 mL of ether, 

10 washed twice with 25 mL portions of saturated aqueous sodium bicarbonate, 

dried with sodium sulfate, concentrated and purified by flash column 
chromatography (silica gel, EtOAc:hexanes, 1:5) to yield 883 mg of the title 
compound as a colorless pit l H NMR (CDC1 3 ): 7.53 (d, J= 8.9 Hz, 1H), 7.39 
(dd, J= 7.5, 0.5 Hz, 1H), 7.18-7.20 (m, 1H), 7.15-7.16 (m, 1H), 7.10 (ddd, J = 

15 8.3, 2.6, 1.0 Hz, 1H), 6.52 (d, J= 2.5 Hz, 1H), 6.41 (dd, J= 9.0, 2.6 Hz, 1H), 

3.87 (s,3H), 3.86 (s, 3H). 

(b) Dimethylthiocarbamic acid 0-[5-methoxy-2-(3'- 
methoxybenzoyl)-phenyl] ester: A mixture of (2-hydroxy-4-methoxy-phenyl)- 
(3'-methoxy-phenyl)-methanone (872 mg, 3.38 mmol), dimethylthio- 

20 carbamoyl chloride (835 mg, 6.76 mmol) and l,4-diazabicyclo[2.2.2]octane 

(758 mg, 6.76 mmol) in 10 oiL of anhydrous DMF was stirred overnight at 
room temperature. A portion of 100 mL of ether was added and the resultant 
mixture was washed twice with a saturated solution of aqueous sodium 
bicarbonate, ; dried ! with, sodium sulfate and concentrated. Purification by flash 

25 < • column chromatography (silica gel, EtOAc:hexanes, 15% to 20% EtOAc) 
yielded 975 mg (83 %) of dimethylthiocarbamic acid 0-[5-methoxy-2-(3'- 
methoxybenzoyl)-phenyl] ester as a pale yellow oil. ! H NMR (CDC1 3 ): 7.51 
(d, J= 8.6 Hz, 1H), 7.33-7.35 (m, 2H), 7.08-7.11 (m, 1H), 6.83 (dd, J= 8.6, 
2.5 Hz, 1H), 6.41 (d, V= 2.4 Hz, 1H), 3.90 (s, 3H), 3.85 (s, 3H), 3.32 (s, 3H), 

30 3.16 (s,3H). 
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(c) Dimethylthiocarbamic acid iS-[5-methoxy-2-(3'-methoxy- 
benzoyl)-phenyi] ester: Dimethylthiocarbamic acid <9-[5-methoxy-2-(3'- 
methoxybenzoyl)-phenyl] ester (879 mg, 2.54 mmol) was stirred in 8 mL of 
M//-dimethylaniline at approximately 215 °C for approximately 3 h. After 
cooling at room temperature, a portion of 100 mL of ether was added. The 
resultant mixture was washed twice with a solution of approximately 10 % 
hydrochloric acid, once with a saturated aqueous solution of sodium 
bicarbonate, dried with sodium sulfate and concentrated. The crude compound 
was purified by flash column chromatography (silica gel, EtOAc:hexanes 1:5) 
to yield 502 mg (57 %) of dimethyl-thiocarbamic acid S'-[5-methoxy-2-(3 5 - 
methoxy-benzoyl)-phenyl] ester as a pale yellow oiL ! H NMR (CDC1 3 ): 7.40 
(d, . J = 8.5 Hz, 1H), 7.30-7.34 (m, 2H), 7.19 (d, J= 2.6 Hz, 1H), 7.07-7.10 (m, 
1H), 6.95-6.97 (m, 1H), 3.88 (s, 3H), 3.82 (s, 3H), 2.89 (s, 6H). 

(d) 2-Mercapto-4-methoxy-phenyl)-(3 , -methoxy-phenyl)- 
methanone: A mixture of dimethylthiocarbamic acid iS , -[5-methoxy-2-(3'- 
methoxybenzoyl)-phenyl] ester (164 mg, 0.475 mmol) and potassium 
hydroxy de (200 mg, 3.56 mmol) was stirred in approximately 2 mL of dry 
methanol at approximately 70 °C for approximately 1.5 h. After cooling at 
room temperature, the solvent was removed. The crude compound obtained 
was purified by column chromatography (silica gel, EtOAcrhexanes, 1:5) to 
yield 35 mg (27 %) of (2-mercapto~4-methoxyphenyl)-(3 , -methoxyphenyl)- 
methanone as a pale yellow oil. 'H NMR (CDC1 3 ): 7.50 (d, */= 8.8 Hz, 1H), 
7.33-7.37 (m, 1H), 7.22-7.27 (m, 2H), 7.10 (ddd, J = 8.2, 2.6, 1.0 Hz, 1H), 
6,90 (d, J= 2.5 Hz, 1H), 6.65 (dd, J= 8.8, 2.5 Hz, 1H), 4.76 (s, 1H), 3.85 (s, 

: : 3H),3.84 (s, 3H). 

(e) 2-Imino-3-cyano-7-methoxy-4-(3-methoxy-phenyl)-2//- 
thiochromene: To a mixture of (2-mercapto-4-methoxyphenyl)-(3 , - 
methoxyphenyl)-methanone (35 mg, 0.13 mmol) and malononitrile (8.5 mg, 
0.13 mmol) in approximately 200 pL of dry ethanol was added piperidine (7,0 
:|iL, 0.06 mmol) at approximately 0 °C. The resultant mixture was stirred at 
approximately 0 °C for approximately 2.5 h. The solvent was evaporated and 
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the residue was purified by flash chromatography (silica gel, EtOAc.hexanes, 
1:4) to yield 31 mg (75 %) of 2-imino-3-cyano-7-methoxy-4-(3'-methoxy- 
phenyl)-2//-thiochromene-3-carbonitrile as an orange waxy oil. ! H NMR 
(CDClj): 9.31 (brs, 1H), 7.42-7.46 (m, 1H), 7.03-7.1 1 (m, 2H), 6.91 (d, J = 7.8 
5 Hz, 1H), 6.85-6.86 (m, 1H), 6.80 (bs, 1H), 6.68 (dd, /= 9.1, 2.6 Hz, 1H), 3.85 

(s,3H),3.84(s,3H). 



10 



EXAMPLE 31 



2-Imino-3-cyano-7-dimethylamino-4-(3-to^ 

chromene 



4A Molecular sieves (20 mg) were added to 2-amino-3-cyano-4-(3- 
bromo-4,5-dimethoxyphenyl)-4i/-chromene (20 mg, 0.05 mmol) in 
dichloromethane (1 mL). The solution was stirred for approximately 15 min. 
Then 2,3-dichloro-5,6-dicyano-l,4-benzoquinone (10 mg, 0.05 mmol, 1 eq.) 

15 was added and stirred continuously at room temperature for approximately 1 h. 

The reaction mixture was diluted with ethyl acetate (20 mL) and washed with 
saturated aqueous sodium bicarbonate solution (20 mL) and brine (20 mL), 
and dried over sodium sulfate and concentrated to yield 17 mg (79 %) of the 
desired compound. ] H NMR (DMSO-d 6 ): 8.33 (s, 1H), 7.28 (d, J = 1.9 Hz, 

20 1H), 7.21 (d, J- 1.9 Hz, 1H), 6.87 (d, J= 9.1 Hz, 1H), 6.56 (dd, J= 2.5, 9.1 

Hz, 1H), 6.40 (d, J= 2.5 Hz, 1H), 3.84 (s, 3H), 3.82 (s, 3H), 3.03 (s, 6H). 



EXAMPLE 32 

3^Cyano-2-imino-7-methyl-4-(3-nitro-phenyl)4 

>'••::;•••■■ 25 < - ............. , ... 

The title compound was prepared from 2-amino-3-cyano-7-methyl-4- 
(3-nitro-phenyl)-4//-pyrrolo[2,3-/2]chromene by a procedure similar to that 
described in Example 11. l H NMR (DMSO-d*): 8.75 (s, 1H), 8.49-8.44 (m, 
2H), 8.04 (dt, J= 7.8, 1.5 Hz, 1H), 7.94 (t, J= 8.1 Hz, 1H), 7.51 (d, J = 3.0 
30 Hz, 1H), 7.29 (d, J= 9.0 Hz, 1H), 6.73-6.68 (m, 2H), 3.82 (s, 3H). 
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EXAMPLE 33 

3-Cyaiio-24iiiino-7-me%l-4-(3,4 5 5-trimedioxy-.phenyl)-2/f- 
pyrrolo[2,3-/i]chromene 

The title compound was prepared from 2-amino-3-cyano-7-methyl-4- 
(3,4 5 5-trimethoxy-phenyl)-4//-pyrrolo[2,3-A]chromene by a procedure similar 
to that described in Example 1 1. 'H NMR (DMSO-d 6 ): 8.61 (s, 1H), 7.49 (d, J 
= 3.0 Hz, 1H), 7.32 (d, J = 8.7 Hz, 1H), 6.92 (d, /= 8.7 Hz, 1H), 6.87 (s, 2H), 
6.71 (d, J= 3.0 Hz, 1H), 3.82 (s, 9H), 3.78 (s, 3H). 

EXAMPLE 34 

3-Cyano-4-(3,5-dimethoxy-phenyl)-2-imino-7-methyl-2//- 
pyrrolo[2,3-/*]chromene 

The title compound was prepared from 2-amino-3-cyano-7-methyl-4~ 
(3,5-dimethoxy-phenyl)-4//-pyrrolo[2,3-/2]chromene by a procedure similar to 
that described in Example 4. 'H NMR (DMSO-d 6 ): 8.62 (s, 1H), 7.49 (d, / = 
33 Hz, 1H), 7.30 (d, J= 9.0 Hz, 1H), 6.82 (d, 7= 8;7 Hz, IH), 6.71-6.66 (m, 
4H),3.81 (s,9H). 

EXAMPLE 35 

3-Cyano-2-imino^-(3-methoxy^,5-methylenedioxyphenyl)-7-methyl^ 
2/f-pyrrolo[2,3-A]chromene 

The title compound was prepared from 2-amino-3rcyano-7-methyi-4- 
(3-methoxy-4,5-methylenedioxyphenyl)-^^ by a 

procedure similar to that described in Example 11. 1 H NMR (DMS O-d^) : 8.60 
(s, 1H), 7.49 (d, J= 3.3 Hz, 1H), 7.31 (d, J= 9.0 Hz, 1H), 6.90 (d, J= 9.0 Hz, 
1H), 6.86 (d, J= 1.5 Hz, 1H), 6.82 (d, 7= 1.5 Hz, 1H), 6.71 (d, J= 3.3 Hz, 
1H), 6.15 (d, J= 3,0 Hz, 2H), 3.86 (s, 3H), 3.82 (s, 3H). 
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EXAMPLE 36 

3-Cyano-2-imino-4-(3-methoxy-phenyl)-7-methyl-2i/- 
pyrrolo[2,3-/i]chromene 

5 The title compound was prepared from 2-amino-3-cyano-4-(3- 

methoxy-phenyl)-7-methyl-4//-pyrrolo[2,3-/z]chromene by a procedure similar 
to that described in Example 1 1. 'H NMR (DMSO-d 6 ): 8.63 (s, 1H), 7.55 (t, J 
= 8.1 Hz, 1H), 7.49 (d, J = 3.0 Hz, 1H), 7.30 (d, J= 8.7 Hz, 1H), 7.18 (dd, J= 

2.7, 8.4 Hz, IH), 7.10-7.06 (m, 2H), 6.77 (d, J= 9.0 Hz, 1H), 6.71 (d, /= 3.0 
10 Hz, 1H), 3.83 (s,3H), 3.81 (s,3H). 

EXAMPLE 37 

3-Cyano-2-imino-4-(3-bromophenyl)-7-methyl-2£r-pyrrolo[2,3-^]chromene 

15 The title compound was prepared from 2-amino-3-cyano-4-(3- 

bromophenyl)-7-methyl-4//-pyrrolo[2,3-/2]chromene by a procedure similar to 
that described in Example 11. 'H NMR (DMSO-cQ: 8.69 (s, 1H), 7.82 (dt,y= 

7.8, 1.8 Hz, 1H), 7.80 (m, 1H), 7.60 (dt,J= 7.8, 0.6 Hz, 1H), 7.55 (dt, J= 7.8, 
1.5 Hz, 1H), 7.50 (d, J= 3.3 Hz, 1H), 7.31 (dd, J= 0.6, 7.3 Hz, 1H), 6.72-6.68 

20 (m, 2H), 3.82 (s, 3H). 

EXAMPLE 38 

3-Cyano-7-methyl-4-(3-nitro-phenyl)-2-oxo-2ff-pyrrolo[2,3-/i]chromene 

25 A solution of 3-cyano-2-immo-7-methyl-4-(3-nitro-phenyl)-2if- 

pyrrolo[2,3-A]chromene (3 1 mg, 0.087 minol) 10% HCI (3 mL): and methanol 
(5 mL) was stirred at room temperature for 7 h. The reaction mixture was 
neutralized with 10% NaOH. The yellow precipitate was collected by vacuum 
filtration, washed with water, and dried in vacuo (24 mg, 77%). 'H NMR 

30 (acetone-d,): 8.58-8.52 (m, 2H), 8.11 (dt, J = 7.2, 0.9 Hz, 1H), 8.03 (dt, J = 

7.8, 0.9 Hz, 1H), 7.53 (d, J= 3.3 Hz, 1H), 7.49 (dd, 7=0.6, 8.7 Hz, 1H), 7.05 
(d, J= 8.7 Hz, 1H), 6.94 (dd, J= 0.9, 3.3 Hz, 1H), 3.97 (s, 3H). 
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EXAMPLE 39 

3-Cyano-4<3,5-dimethoxy-phenyl)-7-methyl-2-oxo-2//- 
pyrrolo[2,3-/i]chromene 

The title compound was prepared from 3 -cy ano -4-(3 , 5 -dimethoxy- 
phenyl)-2-imiiio-7-methyl-2^r-pyrrolo[2 J 3-/z]chromene by a procedure similar 
to that described in Example 38. *H NMR (acetone-d 6 ): 7.50 (d, J= 3.0 Hz, 
IH), 7.48 (dd, J= 0.9, 9.3 Hz, IH), 7.15 (d, J= 9.0 Hz, IH), 6.90 (dd, J= 0.9, 
3.3 Hz, IH), 6.74 (s, 3H), 3.97 (s, 3H), 3.89 (s, 6H). 

EXAMPLE 40 

3-Cyano-4-(3-methoxy-4,5-methylenedioxyphenyl)-7-methyl-2-oxo- 
2if-pyrrolo[2,3-A]chromene 

The title compound was prepared from 3 -cyano-2-imino-4-(3 - 
methoxy-4,5-methylenedioxyphenyl)~7-me1^ by 
a procedure similar to that described in Example 38. 'H NMR (acetone-d 6 ): 
7.50 (s, IH), 7.48 (d, J= 4.5 Hz, IH), 7.24 (d,J= 9.0 Hz, IH), 6.92 (d, J= 1.5 
Hz, IH), 6.90 (dd, J= 0.6, 3.0 Hz, IH), 6.81 (d, J= 1.5 Hz, IH), 6.18 (d, J = 
6.18 Hz, 2H), 3.97 (d, J= 0.9 Hz, 3H), 3:96 (s, 3H). 

EXAMPLE 41 

3-Cyano^-(3-inethoxy-phenyl)-7-methyl-2-oxo-2 J H- 
pyrrblo[2,3 -/jjchromene 

The title compound was prepared from 3-cyano-2-imino-4-(3- 
methoxy-phenyl)-7-metl^^ by a procedure similar 

to that described in Example 38. 'H NMR (acetone-de): 7.59 (dt, J = 0.6, 8.1 
Hz, IH), 7.50 (d, J= 3.3 Hz, IH), 7.47 (dd, J= 0.6, 8.7 Hz, IH), 7.22 (ddd, J= 
0.9, 2.4, 8.4 Hz, IH), 7.20-7.13 (m, 2H), 7.09 (d, J= 9.0 Hz, IH), 6.91 (dd, J= 
0.6, 3.3 Hz, IH), 3.96 (s, 3H), 3.91 (3H). 
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EXAMPLE 42 
3-Cyano-4-(3-bromo-phenyl)-7-m^ 

The title compound was prepared from 3 -cyano-2-imino-4-(3 -bromo- 
phenyl)-7-methyl-2//-pyrrolo[2,3-/2]chromene by a procedure similar to that 
described in Example 38. 'H NMR (acetone-d 6 ): 7.89-7.83 (m, 2H), 7.66-7.64 
(m, 2H), 7.52-7.48 (m, 2H), 7.03 (d, J= 9.0 Hz, 1H), 6.92 (dd, J= 0.9, 3.3 Hz, 
1H),3.97 (s,3H). 



EXAMPLE 43 

3-Cyano-7-methyl-4-(3,4,5-trimethoxy-phenyl)-2-oxo-2//- 
pyrrolo[2,3-/?]chromene 

The title compound was prepared from 3-cyano-2-imino-4-(3,4,5- 
trimethoxy-phenyl)-7-methyl-2^-pyrrolo[2,3-/z]chromene by a procedure 
similar to that described for Example 38. 'H NMR (acetone-dg): 7.50 (d, / = 
3.0 Hz, 1H), 7.49 (dd, J = 0.9, 9.0 Hz, 1H), 7.25 (d, J = 8.7 Hz, 1H), 6.94 (s, 
2H), 6.90 (dd, J= 0.9, 3.3 Hz, 1H); 3.97 (s, 3H), 3.91 (s, 6H), 3.87 (s, 3H). 

EXAMPLE 44 

Identification of 3-Cyano-7-methoxy-4-(3-bromo-4,5-dimethoxyphenyl)-2- 
oxo-2#-chromene and Analogs as Caspase Cascade Activators and Inducers of 
Apoptosis in Solid Tumor Cells 

Human breast cancer cell lines T-47D and ZR-75-1 were grown 
according to media component mixtures designated by American Type Culture 
Collection + 10 % PCS (Invitrogen Corporation), in a 5% C0 2 -95 % 
humidity incubator at 37 °C. T-47D and ZR-75-1 cells were maintained at a 
cell density between 30 and 80 % confluency at a cell density of 0.1 to 0.6 x 
10 6 cells/mL. Cells were harvested at 600xg and resuspended at 0.65 x 10 6 
cells/mL into appropriate media +10% FCS. An aliquot of 45 |il of cells was 
added to a well of a 96- well microtiter plate containing 5 jxl of a 10% DMSO 
in RPMI- 1640 media solution containing 0.16 to 10 \iM of 3-cyano-7- 
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methoxy-4-(3-bromo-4,5-dimelhoxyphenyl)-2-oxo-2//-chromene (Example 1) 
or other test compound (0.016 to 1 jiM final). An aliquot of 45 ^il of cells was 
added to a well of a 96-well microtiter plate containing 5 nl of a 10% DMSO 
in RPMI-1640 media solution without test compound as the control sample. 
The samples were mixed by agitation and then incubated at 37 °C for 24 h in a 
5 % C0 2 -95% humidity incubator. After incubation, the samples were 
removed from the incubator and 50 \il of a solution containing 20 of iV- 
(Ac-DEVD)-W'-ethoxycarbonyl-RllO fluorogenic substrate (SEQ ID NO:l) 
(Cytovia, Inc.; W099/18856), 20 % sucrose (Sigma), 20 mM DTT (Sigma), 
200 mM NaCl (Sigma), 40 mM Na PIPES buffer pH 7.2 (Sigma), and 500 
|ig/ml lysolecithin (Calbiochem) was added. The samples were mixed by 
agitation and incubated at room temperature. Using a fluorescent plate reader 
(Model 1420 Wallac Instruments), an initial reading (T = 0) was made 
approximately 1- 2 min after addition of the substrate solution, employing 
excitation at 485 nm and emission at 530 nm, to determine the background 
fluorescence of the control sample. After the 3 h incubation, the samples were 
read for fluorescence as above (T = 3 h). 

Calculation: 

The Relative Fluorescence Unit values (RFU) were used to calculate 
the sample readings as follows: 

RFU - Control RFU ^ = Net RFU^^ 

The activity of caspase cascade activation was determined by the ratio 
of the net RFU value for 3 -cyano-7-methoxy-4-(3 -bromo-4,5-dimethoxy- 
phenyl)-2-oxp-2iy-chromene, or other test compound, to that of control 
samples. The EC 50 (nM) was determined by a sigmoidal dose-response 
calculation (Prism 2.0, GraphPad Software Inc.). The caspase activity (Ratio) 
and potency (EC 50 ) are summarized in Table I: 
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TABLE I. CASPASE ACTIVITY AND POTENCY 



bxample # 
Compound # 


T-47D 
Ratio EC50 (nM) 


ZR-75-1 
Ratio EC50 (nM) 


1 


6.2 


257 


4.2 


97 


2 


4.1 


44 


5.4 


11 


3 


Inactive 


Inactive 


Inactive 


Inactive 


4 


Inactive 


Inactive 


Inactive 


Inactive 


5 


2.0 


200 


10.4 


111 


6 


9.1 


4795 


10.6 


881.8 


8 


4.1 


1172.2 


10.1 


878.2 


9 


4.4 


4410.5 


7.4 


2048.7 


16 


3.1 


105.5 


3.6 


173.5 


17 


8.9 


99.7 


11.7 


43.4 


18 


2.2 


1492.7 


7.1 


320.2 


19 


5.4 


4059.7 


7.9 


556.3 


20 


1.6 


Inactive 


3.1 


1000.0 


21 


5.8 


545.8 


9.1 


279.0 


22 


1.5 


Inactive 


3.4 


400.0 


23 


2.3 


456.5 


7.2 


429.3 


24 


4.5 


584.9 


7.1 


404.7 


25 


4.9 


1091.4 


6.1 


356.1 


26 


1.9 


Inactive 


8.8 


2767.8 


28 


2.2 


2960.6 






30 


Inactive 


Inactive 


Inactive 


Inactive 


31 


2500 


2500 






38 


1.8 


>100 


5.0 


22 


39 


19 


>100 


5.2 


20 


40 


1-7 


>100 


4.9 


24 


41 


2.3 


55 


4.9 ! 


22 


42 


2.6 


56 


4.2 


17 
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Thus, 3-cyano-7-methoxy-4-(3-bromo-4,5-dimethoxyphenyl)-2-oxo- 
2//-chromene (Example 1) and analogs are identified as potent caspase 
cascade activators and inducer of apoptosis in solid tumor cells. 

Other active compounds with a fiised-pyridine structure include the 
following compounds obtained from commercial sources. 



Cmp. # 


Structure 


Max efficacy 
T47D ZR751 


EC50 (nM) 
T47D ZR751 


44 








1 x 

N 


/) 

Y 

^NH 2 


I v. / 






ZUo/ 


45 




1 

o 

T 


u 

N 


NH 2 


Inactive 


7.0 


Inactive 


571 


46 






-\ 


NH 2 


Inactive 


3.1 


Inactive 


3407 


47 


H 2 N 
0 


H 2 N 

S" 


f 

if 

r 


3r 

T 

«4 NH 2 


Inactive 


2.7 


Inactive 


6111 
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Inactive 6040 



Inactive 5712 



Inactive 576 



Inactive 5385 



Having now fully described this invention, it will be understood by 
those of ordinary skill in the art that the same can be performed within a wide 
and equivalent range of conditions, formulations and other parameters without 
affecting the scope of the invention or any embodiment thereof. All patents, 
patent applications and publications cited herein are fully incorporated by 
reference herein in their entirety. 
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1. A method of treating a disorder responsive to the induction of 
apoptosis in an animal suffering therefrom, comprising administering to a 
mammal in need of such treatment an effective amount of a compound of 
Formula I: 



A 




or a pharmaceutical^ acceptable salt or prodrug thereof, wherein: 

the dashed lines cannot both be double bonds at the same time; 

X is O, S or NR^ wherein is hydrogen or optionally substituted alkyl or 

aryl; 

Y is CN, COR 7 , C0 2 R 7 or CONR^, wherein R 7 , R* and Ry are independently 
hydrogen, C M0 alkyl, haloalkyl, aryl, fused aryl, carbocyclic, a heterocyclic 
group, a heteroaryl group, alkenyl, alkynyl, arylalkyl, arylalkenyl, arylalkynyl, 
heteroarylalkyl, heteroarylalkenyl, heteroarylalkynyl, carbocycloalkyl, 
heterocycloalkyl, hydroxyalkyl or aminoaLlkyl; or R x and Ry are taken together 
with the nitrogen to which they are attached to form a heterocycle; 
Z is 0, S, halo, NR 8 , or NCOR 8 , wherein R 8 is independently H, C M alkyl or 
aryl; and 

A is optionally substituted and is aryl, heteroaryl, saturated carbocyclic, 
partially saturated carbocylic, saturated heterocyclic, partially saturated; 
heterocyclic, arylalkyl or heteroarylalkyl; and 

B is optionally substituted and is an aryl, heteroaryl, saturated carbocyclic, 
partially saturated carbocyclic, saturated heterocyclic, or partially saturated 
heterocyclic ring. 



2. The method of claim 1, wherein Z is O, S, NR 8 or COR 8 . 
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3. The method of claim 1, wherein said compound has the 
formula: 




wherein: 

Rj-R^ are independently hydrogen, halo, haloalkyl, aryl, fused aryl, 
carbocyclic, a heterocyclic group, a heteroaryl group, C M0 alkyl, alkenyl, 
alkynyl, arylalkyl, arylalkenyl, arylallcynyl, heteroarylalkyl, heteroarylalkenyl, 
heteroarylalkynyl, carbocycloalkyl, heterocycloalkyl, hydroxyalkyl, 
aminoalkyl, carboxyalkyl, nitro, amino, cyano, acyiamido, hydroxy, thiol, 
acyloxy, azido, alkoxy, carboxy, methylenedioxy, carbonylamido or 
alkylthiol; or 

R, and R 2j or R 2 and R 3 , or R 3 and R^ taken together with the atoms to which 
they are attached, form an aryl, heteroaryl, partially saturated carbocyclic or 
partially saturated heterocyclic group, wherein said group is optionally 
substituted. 

4. The method of claim 1, wherein A is optionally substituted and 
selected from the group consisting of phenyl, naphthyl, quinolyl, isoquinolyl, 
pyridyl, thienyl, furyl, pyrrolyl, 2-phenylethyl and cyclohexyl; 



5. The method of claim 3, wherein said compound has one of the 
Formulae III- VI: 
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III 



IV 



V 



VI 



or a pharmaceutical^ acceptable salt or prodrug thereof. 

6. The method of claim 5, wherein A is optionally substituted and 
selected from the group consisting of phenyl, naphthyl, quinolyl, isoquinolyl, 
pyridyl, thienyl, furyl, pyrrolyl, 2-phenylethyl and cyclohexyl. 

7. The method of claim 5, wherein and R 2 , or R 2 andR 3 , or R 3 
and R 4j are taken together to form a structure selected from the group 
consisting of -OCH 2 0- -(CH 2 ) 3 ~, -(CH 2 ) 4 - ~OCH 2 CH 2 0- 3 
-CH 2 CR 2 0- "GH 2 N(V)CH 2 ~ ^H 2 CH 2 N(V)CH 2 - 5 -CH 2 N(V)CH 2 CH 2 - 
-N(V)-CH=CH~ -CH=CH-N(V>- 3 -N(V)-CH=N-, -N=CH--0- -N(V)- 
CH=N- -0-CH=N- 3 -N=CH-G-, -S-CH=N- -N=CH-S- -0-CH=CH- 
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-CH=CH-0- -S-CH=CH-, -CH=CH-S, --CH=CH-CH=CH- -N-CH- 
CH=CH-, -CH=N-CH=CH- -CH=CH-N=CH- -CH=CH-CH=N-, 
-N=CH-CH=N- -NH-CH 2 -NH--, -NH-CO-NH- -N-CO-CO-N- -N- 
CH 2 -CH 2 -N-, and -N=N-NH- wherein V is hydrogen, C M0 alkyl, haloaikyl, 
aryl, fused aryl, carbocyclic, a heterocyclic group, a heteroaryl group, alkenyl, 
alkynyl, arylalkyl, arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl, 
heteroarylalkynyl, carbocycloalkyl, heterocycloalkyl, hydroxyalkyl or 
amkioalkyl. 

8. The method of claim 5, wherein R, and R 2 , or R 2 and R 3 , or R 3 
andR^, are taken together to form a structure selected from the group 
consisting of -CH=CH-CH=CH- -N=CH^H==CH- -CH-N--CH=CH- J 
-CH=CH-N=CH- and ~CH=CH-CH-N-. 

9. The method of claim 1 , wherein X is O and Y is CN. 

10. The method of claim 5, wherein RpR^ are independently 
hydrogen, halogen, hydroxy, C t . 10 alkyl, hydroxyalkyl, aminoalkyl, 
carboxyalkyl, amino, acylamido, acytoxy, alkoxy, methylenedioxy or 
alkylthiol. 

11. The method of claim 1 , wherein A is 




and R l0 -R,4 are independently hydrogen, halo, haloaikyl, aryl, fused aryl, 
carbocyclic, a heterocyclic group, a heteroaryl group, C H0 alkyl, alkenyl, 
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alkynyi, arylalkyl, arylalkenyl, arylalkynyi, heteroarylalkyl, heteroarylalkenyl, 
heteroarylaLkynyl, carbocycloalkyl, heterocycloalkyl, hydroxyalkyl, 
aminoalkyl, carboxyalkyl, nitro, amino, cyano, acylamido, hydroxy, thiol, 
acyloxy, azido, alkoxy, carboxy, methylenedioxy, carbonylamido or 
alkylthiol; or 

R, 0 and R n , or R M and R 12 , taken together with the atoms to which they are 
attached, form an aryl, heteroaryl, optionally substituted carbocyclic or 
optionally substituted heterocyclic group, wherein said group is optionally 
substituted. 

12. The method of claim 1 1, wherein R l0 and R„, or R n and R 12 , 
are taken together to form a structure selected from the group consisting of 
-OCH 2 0- -(CH^-, -(CH 2 ) 4 - -OCH 2 CH 2 0~ -CH 2 N(V)CH 2 ~, 
-CH 2 CH 2 N(V)CH 2 - -CH 2 N(V)CH 2 CH 2 -, -CH=CH-CH=CH-, 
-N(V)-CH=CH--, -CH=CH-N(V>-, -O-CH-CH- _ch=CH-0-, 
-S-CH-CH-, -CH=CH-S- 3 -N=CH-CH=CH- -CH=N-CH=CH-, 
-CH=CH-N=CH- -CH=CH-CH-N- and -N=CH-CH=N- wherein V is 
hydrogen, C M0 alkyl, haloalkyl, aryl, fused aryl, carbocyclic, a heterocyclic 
group, a heteroaryl group, alkenyl, alkynyi, arylalkyl, arylalkenyl, 
arylalkynyl, heteroarylalkyl, heteroarylalkenyl, heteroarylalkynyl, 
carbocycloalkyl, heterocycloalkyl, hydroxyalkyl or aminoalkyl. 

13. The method of claim 3, wherein R 3 and R^ together form an 
• optionally substituted ring, wherein said ring is selected from the group 
; ; i consisting of benzo, pyrido, furo, dihydrofuro, thieno, pyrroio, imidazolo, 

imidazol-2-one, pyrazo, thiazolo, oxazold, oxazol-2-one, 2- 
oxadihydroimidazolo, l,4-dihydropyrazine-2,3-dione, imidazolino, triazolo, 
and piperazo rings. 



14. 
formula: 



The method of claim 3, wherein said compound has the 
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or a pharmaceutical^ acceptable salt or prodrug thereof, wherein Z is halo. 

15. The method of claim 1, wherein said compound is selected 
5 from the group consisting of: 

3-Cyano-7-methoxy-4-(3-bromo-4,5-dimethoxyphenyl)-2-oxo-2/f- 
chromene; 

3-Cyano»7-medioxy^-(3,5-dimethoxyphenyl)-2-oxo-2i7-chromene; 

3- Cyano-4-(3-methoxyphenyl)-2-oxo-2H-pyrrolo[23-/i]chromene; 
10 3 -Cyano-4-pheny l-quinolin- 1 //-2-one; 

3 -Cyano-7-methoxy-4-(3 -methoxy-pheny l)quinolin- 1 //-2-one; 
7-Chloro-3 -cyano-4-(3 -methoxy pheny l)-quino!in- 1 #-2-one ; 

4- (3-Bromo-4,5-dimethoxy-phenyl)-3-cyano-7-methoxy- 
quinolin-li^-one; 

15 3-Cyano-2-imino-4-(5-methyl-pyridin-3-yl)-2/f- 
pyrrolo[2,3-A]chromene; 

3- Cyano-2-imino-7-methyl-4-(5-methyl-pyridin-3-yl)-2/f- 
pyrrolo[2 5 3-/z]chromene; 

4- (3-Bromo-4 3 5-dimethoxy-phenyl)-3-cyano-2-imino-7-methyl-2 J fir- 
20: : pyrrolb[2,3-A]chromene; 

, ' : 3-Cyano^-(5~me1iiyl-^^ 

3- Cyano^^5-methyl-pyridin-3-yl)-7-methyl-2-oxo-2i/- 
pyrrolo[2,3-/z]chromene; 

4- (3-Bromo-4,5-dimethoxy-phenyl)-3-cyano-7-methyl-2-oxo-2i/- 
25 pyrrolo[2,3-A]chromene; 

4<3,5-DimethoxyphenyI)-3-cyano-2-oxo-2^ 

3-Cyano-4-(3-methoxy-phenyl)-7-methoxy-2-oxo-2//-chromene; 
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7-Ainino^-(3-bromo-4 J 5-dimethoxyphenyl)-3-cyano-2-oxo-2// 1 
chromene; 

2- Amino-4-(3-bromo-4,5-dimethoxyphenyl)-3-cyano-5,6-dihydro- 
benzo[/z]quinoline; 

4-(3-Bromo-4 3 5-cUmethoxyphenyl)-3-cyano-7,8-dihydro-8,8- 
dimethy I-2-oxo-2#-furo [3 ,2- AJchromene; 

3- Cymio-7-dimethylainino^-(3-bromo-4,5-dimethoxyphenyl)-2- 
oxo-2//-chromene; 

7-Amino-3-cyano-4-(3 5 5-dimethoxyphenyl)-2-oxo-2//-chromene; 
3-Cyano-7-dimethylaiTiino-4-(3 3 5-dimethoxyphenyl)-2-oxo-2// : - 
chromene; 

3- Cyano-4-(2,5-dimethoxyphenyl)-2-o^ 

4- (3-Bromo-4,5-dimethoxy-phenyl)-3-cyano-7-methylamino-2- 
oxo-2/f-chromene; 

7-Amino^-(3-bromo-4,5-dimethoxy^ 
chromene; 

7-Bromo-4-(3-bromo-4,5-dimethoxy^ 
chromene; 

4-(3-Bromo-4,5-dimethoxy-phenyl)-7-chloro-3-cyano-2-oxo-2//- 
chromene; 

4-(3-Bromo-4,5-dimethoxy-phenyl)-7-cUoro-3-cyano-2-imino-2^- 
chromene; 

2-Imino-3-cyano-7-methoxy-4-(3 ' -methoxy-phenyl)-2#4hiochromene; 

2- Imino-3-cyano-7-dimethylamino-4-(3-bromo-4,5-dimethoxy- 
phenyl)-2#-chromene; 

3- Cyano-2-imino-7-melhyl-4<3-nitro-phenyl)-2tf- 
pyrrolo[2,3-^]chromene; 

3-Cyano-2-imino-7-me%l^<3 5 4 5 5-trimethoxy-pheriyl)-2/?- 
pyrrolo[2,3-A]chromene; 

3-Cyano-4-(3,5-dimethoxy^ 
pyrrolo[2,3-/7]chromene; 



WO 02/092076 PCT/US02/ 15401 

71 

3 -Cyano-2-imino-4-(3 -methoxy-4,5-methylenedioxyphenyl>7- 
methyl-2/f-pyrrolo[2,3-/2]chrornene; 

3-Cyano-2-imino-4-(3-methoxy-phenyl)-7-methyl-2//- 
py rrolo [2,3 -h] chromene; 

3-CyanO"2-imino-4-(3--bromophenyl)-7-methyl-2//- 
pyrrolo[2,3-/z]chromene; 

S-Cyano-T-raethyl^-CS-nitro-phenyO^-oxo^i/- 
pyrrolo[2,3-/z]chromene; 

3-Cyano-4-(3,5-dimethoxy-phenyl)-7Hiiethyl-2-oxo-2/f- 
pyrrolo[2,3-A]chromene; 

3^Cyano-4-(3-methoxy-4 > 5-methylenedioxyphenyl)-7-methyl-2- 
oxo-2i/-pyrrolo[2,3-/z]chromene; 

3-Cyano-4-(3-methoxy-phenyl)-7-methyl-2-oxo-2/f- 
pyrrolo[2,3-/?]chromene; 

3-Cyano~4-(3-bromo-phenyl)-7-methyl-2-oxo-2i/- 
pyrrolo[2,3-/2]chromene; and 

3-Cyano-7-methyM-(3 3 4 5 5-trimethoxy-phenyl)-2-oxo-2//. 
pyrrolo[2,3-/2]chrooiene. 

1 6. The method of claim 1 , wherein said disorder is cancer. 

17. The method of claim 16, wherein said cancer is selected from 
the group consisting of HodgkinV disease, non-Hodgkin's lymphoma, acute 
and chronic lymphocytic leukemias, multiple myeloma, neuroblastoma, breast 
carcinoma, ovarian carcinoma, lung carcinoma, Wilms' tumor, cervical 

• carcinoma, testicular carcinoma, soft-tissue sarcoma, chronic lymphocytic 
leukemia, primary macroglobulinemia, bladder carcinoma, chronic 
granulocytic leukemia, primary brain carcinoma, malignant melanoma, small- 
cell lung carcinoma, stomach carcinoma, colon carcinoma, malignant 
pancreatic insulinoma, malignant carcinoid carcinoma, malignant melanoma, 
choriocarcinoma, mycosis fungoides, head and neck carcinoma, osteogenic 
sarcoma, pancreatic carcinoma, acute granulocytic leukemia, hairy cell 
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leukemia, neuroblastoma, rhabdomyosarcoma, Kaposi's sarcoma, 
genitourinary carcinoma, thyroid carcinoma, esophageal carcinoma, malignant 
hypercalcemia, cervical hyperplasia, renal cell carcinoma, endometrial 
carcinoma, polycythemia vera, essential thrombocytosis, adrenal cortex: 
carcinoma, skin cancer and prostatic carcinoma. 

18. The method of claim 16, wherein said cancer is a drug resistant 

cancer. 



19. The method of claim 16, additionally comprising administering 
at least one known cancer chemotherapeutic agent, or a pharmaceutically 
acceptable salt of said agent. 

20. The method of claim 19^ wherein said known cancer 
therapeutic agent is selected from the group consisting of busulfan, cis-platin, 
mitomycin C, carboplatin, colchicine, vinblastine, paclitaxel, docetaxel, 
camptothecin, topotecan, doxorubicin, etoposide, 5-azacytidine, 
5-fluorouracil, methotrexate, 5-fluoro-2 , -deoxy-uridine, ara-C, hydroxyurea, 
thioguanine, melphalan, chlorambucil, cyclophosamide, ifosfamide, 
vincristine, mitoguazone, epirubicin, aclarubicin, bleomycin, mitoxantrone, 
elliptinium, fludarabine, octreotide, retinoic acid, tamoxifen, Herceptin®, 
Rituxan® and alanosine. 

21. The method of claim 16, additionally comprising treating with 
radiation-therapy. 

22. The method of claim 16, wherein said compound is 
administered after surgical treatment for cancer. 



23. The method of claim 1, wherein said disorder is an 
autoimmune disease. 
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24. The method of claim 1, wherein said disorder is rheumatoid 
arthritis. 

25. The method of claim 1, wherein said disorder is inflammation 
or inflammatory bowel disease. 

26. The method of claim 1 , wherein said disorder is psoriasis. 

27. The method of claim 1 , wherein said disorder is a skin disease. 

28. A compound of Formula IIA: 




or a pharmaceutical^ acceptable salt or prodrug thereof, wherein: 

X is 0, S, halo or NR^ wherein R 6 is hydrogen or optionally substituted alkyl 

or aryl; 

Y is CN, COR 7 , C0 2 R 7 or CONR x R y , wherein R 7 , R X and Ry are independently 
hydrogen, C M0 alkyl, haloalkyl, aiyl, fused aryl, carbocyclic, a heterocyclic 
group, a heteroaryl group, alkenyl, alkynyl, arylalkyl, arylalkenyl, aiylalkynyl, 
heteroarylalkyl, heteroarylalkenyl, heteroarylalkynyl, carbocycloalkyl, 
heterocycloalkyl, hydroxyalkyl or aminoalkyl; or R^ and Ry are taken together 
with the nitrogen to which they are attached to form a heterocycle; 
Z is 0, S, halo, NR 8 , or NCOR^, wherein R 8 is independently H, C M alkyl or 
aryl; 
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A is optionally substituted and is aryl, heteroaryl, saturated carbocyclic, 
partially saturated carbocylic, saturated heterocyclic, partially saturated 
heterocyclic, arylalkyl or heteroarylalkyl; and 

R r R4 are independently hydrogen, halo, haloalkyl, aryl, fused aryi, 
carbocyclic, a heterocyclic group, a heteroaryl group, C M0 alkyl, alkenyl, 
alkynyl, arylalkyl, arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl, 
heteroarylalkynyl, carbocycloalkyl, heterocycloalkyl, hydroxyalkyl, 
aminoalkyl, carboxyalkyl, nitro, amino, cyano, acylamido, hydroxy, thiol, 
acyloxy, azido, alkoxy, carboxy, methylenedioxy, carbonylamido or 
alkylthiol; or 

R, and R 2 , or R 2 and R 3 , or R 3 and R^ taken together with the atoms to which 
they are attached form an aryl, heteroaryl, partially saturated carbocyclic or 
partially saturated heterocyclic group, wherein said group is optionally 
substituted. 

29. The compound of claim 28, wherein X is O. 

30. The compound of claim 28, wherein Z is O, S, NR 8 or NCOR 8 . 

31. The compound of claim 28, wherein A is optionally substituted 
and selected from the group consisting of phenyl, naphthyl, quinolyl, 
isoquinoiyU pyridyl, thienyl, furyl, pyrrolyl, 2-phenylethyl and cyclohexyl. 



32; A compound of claim 28, wherein said compound has one of 
the Formulae m-VI: 
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III 



IV 



V 



VI 



or a phannaceutically acceptable salt or prodrug thereof. 

33. A compound of claim 28, wherein said compound is of 
Formula VII: 




or a phannaceutically acceptable salt or prodrug thereof, wherein Z is halo. 
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34. A pharmaceutical composition comprising a pharmaceutical^ 
acceptable excipient or carrier and a compound of claim 28. 



35. The pharmaceutical composition of claim 34, further 
comprising at least one known cancer chemotherapeutic agent, or a 
pharmaceutically acceptable salt of said agent. 

36. The pharmaceutical composition of claim 35, wherein said 
known cancer chemotherapeutic agent is selected from the group consisting of 
busulfan, cis-platin, mitomycin C, carboplatin, colchicine, vinblastine, 
paclitaxel, docetaxel, camptothecin, topotecan, doxorubicin, etoposide, 
5-azacytidine, 5-fluorouracil, methotrexate, 5-fluoro-2'-deoxy-uridine, ara-C, 
hydroxyurea, thioguanine, melphalan, chlorambucil, cyclophosamide, 
ifosfamide, vincristine, mitoguazone, epirubicin, aclarubicin, bleomycin, 
mitoxantrone, elliptinium, fludarabine, octreotide, retinoic acid, tamoxifen, 
Herceptin®, Rituxan® and alanosine. 

37. The pharmaceutical composition of claim 34, wherein said 
excipient or carrier is selected from the group consisting of saccharides, starch 
pastes, gelatin, tragacanth, cellulose preparations, calcium phosphates and 
polyvinyl pyrrolidone. 

38. The pharmaceutical composition of claim 34, wherein said 
excipient or carrier is a saccharide selected from the group consisting of 
lactose, sucrose, mannitol and sorbitol. 



39. The pharmaceutical composition of claim 34, wherein said 
excipient or carrier is a lipophilic solvent. 
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40. The pharmaceutical composition of claim 39, wherein said 
lipophilic solvent is selected from the group consisting of fatty oils, fatty acid 
esters, polyethylene glycols and paraffin hydrocarbons. 

41. The pharmaceutical composition of claim 39, wherein said 
lipophilic solvent is selected from the group consisting of sesame oil, ethyl 
oleate, triglycerides, polyethylene glycol-400, cremophor and cyclodextrins. 

42. The pharmaceutical composition of claim 34, wherein said 
excipient or carrier is selected from the group consisting of vegetable oils, 
mineral oils, white petrolatum, branched chain fats, branched chain oils, 
animal fats and high molecular weight alcohol (greater than C| 2 ). 

43. The pharmaceutical composition of claim 34, wherein said 
excipient or carrier is a saline solution. 

44. A compound selected from the group consisting of: 
3-Cyano-7-methoxy-4-(3-bromo-4,5-dimethoxyphenyl)-2-oxo-2 J f/- 

chromene; 

3-Cyano-7-methoxy-4-(3,5-dimethoxyphenyl)-2-oxo-2//-chromene; 

3-Cyano-4-(3-methoxyphenyl)-2-oxo-2H-pyrrolo[2,3-/z]chromene; 

3-Cyano-4-phenyl-quinolin-l//-2-one; 

3 - Cyano-7-methoxy-4-(3 -methoxy-pheny l)quinolin- lif-2rone; 
7-ChJoro-3-cyano-4-(3-medioxyphenyl)-quinolin-L¥-2-oae; 

4- (3-Bromo-4,5-dimethoxy-phenyl)-3-cyano-7-methoxy- 
quinolin- l//-2-one; 

3-Cyano-2-imino-4-(5-methyl-pyridin-3-yl)-2//- 
py rrolo [2,3 -h] chromene; 

3- Cyano-2-imino-7-methyl-4-(5-methyl-pyridin-3-yl)-2i7- 
pyrrolo[2,3-/i]chromene; 

4- (3 : Bromo-4,5-dimethoxy-phenyl)-3-cyano-2-iinino-7-methyl-2/f- 
pyrrolo[2,3-/z]chromene; 
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3-Cyano-4<5-methyl-pyri^ 

3- Cyano-4-(5-methyl-pyridin-3-yl)-7-methyl-2-oxo-2//- 
pyrrolo[2,3-/j]chromene; 

4- (3-Bromo-4,5-dimethoxy-phenyl)o-cyano-7-methyl-2-oxo-2//- 
pyrrolo[2 3 3-/?]chromene; 

4-(3,5-Dimethoxyphenyl)-3-cyano-2-oxo-2^pyrrolo[23-/z]chromene; 

3- Cyano-4-(3-methoxy-phenyl)-7-methoxy-2-oxo-2i/-chromene; 
7-Amino-4-(3-bromo-4 5 5-dimethoxyphenyl)-3-cyano-2-oxo-2ff- 

chromene; 

2- Amino-4-(3-bromo-4 3 5-dimethoxyphenyl)-3-cyano-5,6Hiihydro- 
benzo[/?]quinoline; 

4- (3-Bromo-4,5-dimethoxyphenyi)-3-cyano-7,8--dihydro-8,8- 
diinethyl-2-oxo-2/f-furo[3 3 2-/z]cliromene; 

3 -Cyano- 7-dimethy lamino-4-(3 -bromo-4,5 -dimethoxypheny l)-2- 
oxo-2//-chromene; 

7-Amino-3-cyano-4-(3,5-dimethoxyphenyl^ 

3- Cyano-7-dimethylamino-4-(3,5-dimethoxyphenyl)-2-oxo-2/^ 
chromene; 

3- Cyano-4-(2,5Hiimethoxyphenyl)-2-oxo-2 

4- (3-Bromo^ 3 5-dimethoxy-phenyl)-3-cyano-7-methylainino 
oxo-2if-chromene; 

7-Amino^-(3-bromo^,5-cUmetho 
chromene; 

7-Bromo-4-(3-bromo^,5-dimethoxy-phenyl)-3-cyano-2-im 
chromene; 

4-(3-Bromo-4,5-dimethoxy-phenyl)-7-chloro~3-cyaBO-2-oxo-2Jy- 
chromene; 

4-(3-Bromo^5-dimethoxy-phenyl)-7-chloro-3-cyano-2-imino- 
chromene; 

24mino-3-cyano-7-methoxy^-(3'-methox^^ 
2-Imino-3-cyano-7-dimethyIamino-4-(3-bromo-4,5-dimethoxy- 
phenyl)-2#-chromene; 
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3-Cyano-2-imino-7-methyl-4-(3-nitio-phenyl)-2//- 
pyrrolo[2,3-^]chromene; 

3-Cyano-2-imino-7-me%l-4-(3,4,5-trimethoxy-phenyl)-2//- 
pyrrolo[2,3-^]chromene; 
5 3-Cyano^-(3 J 5-dimethoxy-phenyl)-2-imino-7-methyl-2i/- 
pyrrolo[2,3-^]chromene; 

3 -Cyano-2-imino-4-(3 -methoxy-4,5 -methylenedioxyphenyl)- 7- 
methyl-2//-pyrrolo[2,3-/z]chromene; 

3-Cyano-2-imino-4-(3-methoxy-phenyl)-7-methyl-2//- 
1 0 pyrrolo[2,3 -/zjchromene; 

3-Cyano-24mino-4-(3-bromophenyl)-7-methyl-2H- 
pyrrolo[2 3 3-/z]chromene; 

3-Cyano-7-methyl-4-(3-nitro-phenyl)-2-oxo-2/f- 
pyrrolo[2,3-A]chromene; 
1 5 3-Cyano-4-(3,5-dimethoxy-phenyl>7-methyl-2-oxo--2//'- 
pyrrolo[2,3-/j]chromene; 

3-Cyano-4-(3-methoxy-4,5-methylenedioxyphenyl)-7-metliyl-2- 
oxo-2/f-pyrrolo[2,3-A]chromene; 

3-Cyano-4-(3-methoxy-phenyl)-7-inethyl-2-oxo-2//- 
20 pyixolo[2,3-/i]chromene; 

3-Cyano-4-(3-bromo-phenyl)-7-methyl-2-oxo-2//- 
pyrrolo[2,3-A]chromene; and 

3-Cyano-7-methyl-4~(3,4 > 5-trimetho^-phen^ 
pyrrolo[2,3-^]chromene. 
25 • 

45. A phaimaceutical composition comprising a compound of 
claim 44 and a pharmaceutical^ acceptable excipient or carrier. 



30 



46. A process for the preparation of a compound having 
Formula HI: 
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wherein Y is.CN, COR 7 , C0 2 R 7 or CONR^, wherein R 7 , andRy 
are independently hydrogen, C,. 10 alkyl, haloalkyl, aryl, fused aryl, 
5 carbocyclic, a heterocyclic group, a heteroaryl group, alkenyl, alkynyl, 

arylalkyl, arylalkenyl, arylalkynyl, heteroarylalkyi, heteroarylalkenyl, 
heteroarylalkynyl, carbocycloalkyl, heterocycloalkyl, hydroxyalkyl or 
aminoaikyl; or R* and Ry are taken together with the nitrogen to which they 
are attached to form a heterocycle; 

10 A is optionally substituted and is aryl, heteroaryl, saturated 

carbocyclic, partially saturated carbocylic, saturated heterocyclic, partially 
saturated heterocyclic, arylalkyl or heteroarylalkyi; and 

R r R 4 are independently hydrogen, halo, haloalkyl, aryl, fused aryl, 
carbocyclic, a heterocyclic group, a heteroaryl group, C,_ 10 alkyl, alkenyl, 

15 alkynyl, arylalkyl, arylalkenyl, arylalkynyl, heteroarylalkyi, heteroarylalkenyl, 

heteroarylalkynyl, carbocycloalkyl, heterocycloalkyl, hydroxyalkyl, 
aminoaikyl, carboxyalkyl, nitro, amino, cyano, acylamido, hydroxy, thiol, 
acyloxy, azido, alkoxy, earboxy, methylenedioxy, carbonylamido or 
alkylthiol; or 

20 R, and R 2 , or R 2 and R 3 , or R 3 and R4, taken together with the atoms to 

which they are attached, form an aryl, heteroaryl, partially saturated 
carbocyclic or partially saturated heterocyclic group, wherein said group is 
optionally substituted; 
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the process comprising reacting a 2-aminobenzopyran having the 
formula: 




with an oxidant in an organic solvent to produce a 2-imino-2//-chromene of 
Formula IV: 




contacting said 2-imino-2#-chromene with an aqueous acid, and 
isolating the product of Formula III 

47. The process of claim 46, wherein said organic solvent is 
dichloromethane, chloroform, toluene or xylene. 

48. The process of claim 46, wherein said aqueous acid is aqueous 
sulfuric, hydrochloric, nitric and hydrobromic acid. 

49. The process of claim 46, wherein said oxidant is 2,3-dichloro- 
5,6-dicyano-l,4-benzoquinone (DDQ), 2,3,5,6-tetracUoro-l,4-benzoquinone 
(chloiinal), bromine, palladium dichloride or ferric chloride. 
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catgggttcg ttgaggtgat acaggagtgg aagagcttgg tcccttgaaa tgaatgatag 114540 

ggaaaagggg aagtgctgcg tagaggaggg tgtgatccct ggctggggct ccatcccaca 114600 

gacctaggtg aggacaggca tttttgcatt tcccaagacc accctggcct gccacacccc 114660 

catcctatga ctataaaaac tcgcgagacc ctggcaggca cgcacaagct gctggacgtg 114720 

gagaggagcg gattggcaga ggagcactca ggcggctgga cgtcgagagg aacgcactga 114780 

cgggcgccgg caccccggca ggctaccaac cggcagcaga atgacctgga gtttggctgg 114840 

ggcagccaga ggagagcccg ggcccgactc caggggaaaa ccgtcccact ccatcttctt 114 900 

ctgccttccc ccatctgcta cctccactca ataaaacctt gcactcattc tccgagccca 114960 

cgtgtggtcc aattcttaca ccaaggcaag aaccttggga tgcagaaagc catctgtcct 115020 

tgcgataagg cagggctcta actggggttt aattgagctg agtaacagaa gccaccgata 115080 

gagttaaact aaaacagcaa aactaaaaga gcaccctgta acacgctcac tggggcttca 115140 

gctataaaca ttcaccccta gacactgccg tggggttgga gctccacagc ctgcccgtct 115200 

gtatgttccc ctagagattt gagcagcagg gcactgaagc aagccacaac cccattgcat 115260 

gtactgtgag gggaacaagg ggacttttcc tgtttcacca gcacacagca ggtgcctaat 115320 

aaacgcacag cgaactggtc agagagagag ggaccctcca ccgagcccag ccactgcaca 115380 

ggctgggagg gcaggactcc tgccgagctt ggcacccttt cctgcaccca ggtggctgtg 115440 

agcctggccc tgccccggtc agcaggcctg tgctgacccc acatgcaatc tgctgttggt 115500 

gccaaggaag tgctacctgt gcagctctca gaatgtcagg ctgggtgctc ctccactgag 115560 

gtcagggtca agagacccta ggccagctct ggggggccca cagggcgtga ggggggtcca 115620 

ggcagccagc ccggcccagc ctggttccac tgcttactgt gtggccttgg ggggctccct 115680 

tggctttctg gggcctgggg aaccaggcgc gagcttggtc ctgtggtctg aatccaagaa 115740 

gacaggttgt gggtggggac atttggaggg agggacagcc tcggcctcag ctttgggacc 115800 

gtgtggcaga agcaccctgt ctggccctct atgagctcct ccagggctgg gcccaagcag 115860 

ggacctcttc ttccatgagg gtttactcat tcctcaaaac aggcacaaaa gcagagggct 115920 

gttgaggggt agtgacctgc ccctggctct ggccatgcgg gtctgggcac tgtggatcca 115980 

ctccatggcc acctggctgg gtgaggacca gcctggagga tcaggaagag cttcttggag 116040 

aagggagtgg tgtcagaact gaatactgag caaagaggaa ggaccaagaa gaagatccta 116100 

aggagttctg gggctggggg ctggggattg ggagcaaaag gagagatgag gctggacagg 116160 

tgcctgttcc tccacccact ggctcaggac tccaggcatg gcccagcaag ggtcccctgc 116220 

ccctgggagc aggactcccc tgcagcagac agaggcaggt ggggagtgcg acgcacctgg 1162 80 

aaggggcttc cggagaggtg tgccctggca gagccccacc tcccccagga aaagacagta 116340 

gcaccaggcc ccagccctgg agaagcctga ccaaccagag aagtcccacg gcctcctcca 116400 

tggagtttgg ggctcctcct ctagacctgg gattggcact ttggggtcag gccagctgct 116460 

ggggagccct gggccccgac acatgcaccc tcccaacagg agtggggctc cgggggccac 116520 

tgggctcatg cccatcgcag ccactctcca aggccttggc ataatgggat ccttgagctg 116580 

ctgtgcccgg cggggtgggg ggggatgggc tgagatacac cctttgctga cagtggccat 116640 

tgcacttttc ccacccaggc ctcatgtggg gagccctgcc aagcccaggc tgtggtgtac 116700 

acaggggctg ggctgcaggg cagggctccg gagcggccta gcccagagca gggtgggaaa 116760 

ggagccagct ggggtccagg cagaacagag gccaaggcca ccagtgagaa atctgggcat 116820 

gagggtggcc accaggccgg caacgtgggg gaaattgagt tgagggctgg gcctcctcac 116880 

tgtggctgga ggcggcccaa aggccagctg accagacaca gagctgcctc agtcacagag 116940 

gtgccacagc tcagggtgcc accccgagtg acatccctag gctgactgac acagtggagg 117000 

gaattgacac ccagggtctt gtgatgtccc cgggcactgg gatggagaag cagagcagca 117060 

ctctggagca caaacacagt tggcagcgaa gggtctgctc ccgcgtggcc tcgggcccaa 117120 

tcctgcctga catgttgctt catgtctctg ggcctccgtt tcctcatctg tgccctgggg 117180 

acattagcag tgtcttcctg cggggatgtg agtgtgaggt gccctaccac cccagggagg 11724 0 

ctgtgagctg caggcagccc ggcagtgagg agcccccacc cctgccgccg ccgcagtggc 117300 

ccgccccggg ccccagctca caccacaaac acttgcctcc ctctcaactt gtttccggca 1173 60 

tgttctcagt ctcgctggat gttagtttac catcggctgc tgaacattcg gcagcttcta 117420 

ttatttcaga actaatttaa ggattaaaaa gtaattctcc caattactag gcaaagccct 117480 

gggcagccag ataaacaggg ggcaggcgct cccatccaag gacagggctg ctcctgcagc 117540 

cctgggcaga caggtgtgca gggcagctct ggtgcagctc agcccccagg gccgcagggg 117600 

tggagtcggg gtggttgaga ggaatcccca ggagcagccc agcctgggcc cgacatctga 117660 

gggttgcttg cccctatccc ccacccaggt cggctacagc cacctagtgg tgagcccagc 117720 

cccagctgtc acctccacca attgtgctgg gtggtgctgc cctggctagg cctgcaacac 117780 

agggacaggc ccatgagctg tgaaggattc ggtccacagg gccccctggg gctggccagg 117840 

catctttgga cggggccagg agagtctgtg gtagaccagc agcccgcatg gggtgggggc 117900 

caggatttga taccctcaag gctgattcac gcagctttaa ttagctttct gcacctgctc 117960 

tggggtctgg gtgatcaagg ctggacacca gctgccaccc ccaacccctg cctggtccag 118020 

cacctgacct caggggccca gccggccggg gctggtcagg cagagctggg gagtgccggg 118080 

gtcggcgcag gaaggagctg agtccctggg ccctggccca acgccccgcc cactccgggc 118140 

ccctcgtcag cagcggccgg ccggtgagct catctcttcc tgggctgtaa atatcaccca 118200 

agtgctcacg actcccaaat gtgtcctcca gccgggcccc tctgctgagc tcagcctgca 118260 

cagcccacgc gacacccccg cccagatgtc tcctgggcct cgacaaagcg gccgctcctc 118320 

tcggcgcccc cacctcaggg acgggcgccc cgtgccggct gctcaggcct gggagccctg 118380 

cctgccgcct ccaccccatg ggagcgtcca tgcatcctgc tgagtccaac ttaaaactcg 118440 

tccacttcct tccggatcct ctcaccccgt cctcaggtct ggttggactg tgcccaactc 118500 
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cccacccctg ccactgcaca ggcccccact gtggcctgga ggggagggtg cagagccctg 118560 

agggcagctg gtggtgacag tcagccccga agctggcctg agggcgacag gtgcctgctt 118620 

cttagttagg agtgggccca gcagaggtaa tgaactcctt gtcctgggag gtgtgcaagc 118680 

tgaggcagga tctgctgtcc ttccacaagc cattgagggc gccagcatcc actgcagttg 118740 

ggtcactcag gtggggctca aggctctttg gaaatgggtg gcttcggttt cctggctctg 118800 

actgcaagga gcccccagcc tcagctgaga gcactagccc agatccagca gtttagctgc 118860 

ctcttctcag gcatgacagg ggccacttgg gagaaaaact gaataaaacc ctgcctatgc 118920 

cagtgcccag gcacagcctg gcagaatcct gggcctggct gtggggtcac agagactggg 118 980 

ggtgccaggg gtgctgatgg tagggctcca ggcacaggac agagactgca caacattttg 119040 

acatcaggcc atccatggag aggcctctgc tggggctgcc aagggtctcc tgggcccaga 119100 

ggggctgcag agggagccct gggcaaacag caccccaccc cggcagggct gccctgcctg 119160 

agctgccccc agccttgggg caaggctgcc ggccctggat ctcaggtgag cagaggggca 119220 

aactgcaggt ggaggtgtgc gcagccacac ggggggcctc agcacctgtg ggcacaggca 119280 

cagggtctct caggagagac aggacatgtg ggaggaccct gaggagggta caggccagac 119340 

aggaccactg catcctggct ctgccctgtg cttgatggga ggggtctgag ccttgggccg 119400 

cagcacacgc acagagaagc gggcggagga gctggggcct tggctgctaa gcgcgtcctc 119460 

cccgcttctt ctccctcctt ctcctccccc caggcttctg gagccccggc cgcccccacg 119520 

accatctggc ttcaccagca acgctccccc acaccctccc ccacgtcact gtttttctcc 119580 

ctctccccct ccccagccac tgccctggcg gggagggggc cctttcctgg gaaggcttcc 119640 

tggccacgtg gcccttccct tttgtttctg agtcctcttc ggcccaggcc gtgggaaagc 119700 

gtgcctgtgc atatttctgc ctgtgcatat ttttgcctgg atgcgtgtgc tgctctcgag 119760 

cccccggtgc ctgcatgtgt gtggacatgt gttccctgcc ctgctgtgtg tgcatgcgtg 119820 

tatgcataca tgggtgcagg gacatgcaga cccaccacgg cctatgtttg gggtgtgggc 119880 

atgctgtaag tgggggtgcc ccagacacgc atgtgggttc tagtgtgacc accagcagcg 119940 

gtgtgagggt gcatacagcc cccactgggc cttgaggcca ggcctgaccc gcccgactct 120000 

ccttcagggc cttcctctcc tgccacccac caggggtagg aacagggtcc ctcatcctca 120060 

gcctcctcct gggggctgcc cgggcagcct gattggggtg gggggcccga gagcaactgt 120120 

ccccacaggg gctgctatgt ccagacccat ggacctggca tgtgctccat cagccaggct 120180 

caacgacgtc agccaccaag catgctccat ctgtgcggct ggggggccag gggcacctga 120240 

cattggagct gcccttggcc aaggctgtcc cacctgtggt gccaggcaac tcccttcctc 120300 

tgggggcctt 9t9 at 99999 agaggctgcc cgtccagcac ccacccctgc ttctcaccgc 120360 

ccacagcacc ctagcctgag aggccacagc ttaagaaaag agctctttat tccacgtcgt 120420 

ccgatatttt tacacaagta aaataaaatg catatctcta tataccgcga tctgggtggg 120480 

aggcggcgtt ctggaacaaa cgctgccgcc gaaccctgta aacatgatgg ggtggagatg 120540 

9999t99cgg gcggcaggcg tccatcaggg aggacctggc ctggcctgcc ccacgggtcg 120600 

gccgcccggc tggcttggcg gcgtggagag agaccccgta tgtacacaca cctggctgct 120660 

gagcacgctc ttgtgtccgc tgggggtcag cagggcccaa gcactgtcca cagcaccagc 120720 

gccaggccca ggggggtgag gctgcaggtg aggctgggta gggcacctga gccttctgag 120780 

tcaccagtcc cgccaccccc gctgcctgcc tggcccagac ggcagtggct gcgggtgcgg 12084 0 

ttcttgcgtg aacagcctgg cctccggcga gggcccgagg tggggaaccc tggtggctcg 120900 

gagccctcgg gccgcactgc agtgagcggg ggctcagcag agccaggcag agtcccaaag 120960 

ggtgagtcat tgatgtgccg tgggccagag ccgttgcccg gcgggctgtc accgggcggc 121020 

acgcgtccct tcagcgcatt gcctgccgaa gctggtcttc caggctccag tactgaggcc 121080 

ttgtcagcgg catctggctg gcagcacttg ggaagcccca gcggctcctc atcggtggcc 121140 

ctgccggtcc agatgggatg gtaagggccg gtggccacag cgcagccctg caggtcattg 121200 

gcagctaggc gtttgaggtc acggccagcc aggcgttgcg ggaggctgca gggcacctcg 121260 

gaggaggagc cgcggaactt ctgcagccag gcccagagtg ggcgtgcccg gcagccacac 121320 

acccaggggt tgtcgttgag cctcaggtac tgcagggcac gcaggggggc cagggcctca 121380 

gtgggcagcg ctgatagatt gttggcaaac agatagagtg tcatgaggcg gccaaggtca 121440 

cggaaggcat gcgggtgcac atgggccacg cggttctggt gcagtaggag acggtcgagg 121500 

ctgtgcagcc cacggaaggc gcgctcgggc acgctggaga tgcggttgcc gtgcaggaag 121560 

aggtgtgtga ggttgcccag gtcgcggaag gtgtcatcag gcagtgcctg cagcgcgttg 121620 

tcctgcaggt agaggtactg cagggcagcc aggccgcgga acagccccgg gcccagctcc 121680 

tgcaggccgc agcggtccag gtgcagcgtg tgtaggcggc ccaggccgtg gaatgtggca 12174 0 

gggtccacag accggagctg tgcattatcg ctgaggtcca gctgctccag gagggccagg 121800 

ccagtgaagg cagccgcatc aattcgggcc agcacattcg agtgcagcca caggatggtg 121860 

aggttgcggc aggcacggaa gctggcagct ggcacatgcg agatgcggtt gccgtgcagg 121920 

aagatgcgct ggctggcagc agggatgccc acgggcacag cctgcaggcc ctgctggggg 121980 

cagcttgtcg tcaccttggg ctcattgtag catacgcagg cacctgggca tggggctgcc 122040 

acctgccagg cctgcagcca cagcacccat gccagcagcc ggctccctgt gggcagaaga 122100 

cagagtggtt agcaggaagg gcaggggtac tggagaagct ggaggttttg ctagagccag 122160 

gtgggccccg gagattgggt ctcaggagga cctggggctg ggtccaagat gtggccacca 122220 

cccccgggaa tcgcagtgtt gggatccctg cttcacaggc ctcatggacg atgctgggct 122280 

agaacatgcc ttggagccat gcactccacc ctggaagcca catctgcaga ctccccatac 12234 0 

cacacccagg agcagcccac tgggtcacca ggggcactca cttgaaggcc tcctggaatg 122400 

gacactggtg actgcaggta cctcctcagg actccagtga acacagagcc cgcattgcag 122460 

gagtccccgg ggggtcccag tgggggttcc acccacaggg cctaggaaac actgcaatgg 122520 
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ggctggggtc cctctgggca cgtctatctc aaaaacgggc gcctggatgc ccgagggcgg 122580 

Qggtggaggg caagtgtgtc cagggcttag gaggagtcgc gtcccacaac cacccaggca 122640 

gcctgctccc tcctccacac atcctccttt caagcacttc ctgacttggc aggaaccctc 122700 

ctgaagcctc cgccccctgg cctcattctc tgctccatct cctccctggg aggagttcac 122760 

tcctccccag ccaacccctg cagtgccagc tgcctgcacc cctcccaccc agacgccatc 122820 

agcagggata gcctcccagt gggttctccc ccagccccag gtgcctgcaa cccctcctcc 122880 

attacagggc cagatacacc tggggcttca ccaaggccct acatgggcag tagtccctcc 122940 

cggggtgccg catccagagc tggtctcacc agcggggtca cccactccgg agtaagcttt 123 000 

cctgcctctc attccaccat tgagccccca cccctttgga atgctgaaga ttctttctgc 123060 

cttcagcagt gagtctatta aaatgtgaat ccccctggga aggttatggc ttatcagcta 123120 

acacttgagt tatcagctaa cacctgcgtt gacagctaac accttccacg gcagctggct 123180 

aagagcagga ttctgcagac atgaggccgg ctaagtgctg gggttggagc cgggcaggag 123240 

gaaggagtgg accacaggcc agcttcccca acctagaact gtgaccctgg ggccctccta 123300 

cccacatggg gcccctgccc cactgggtcc tctctacttg ggcagacagt gcagtcgccc 123360 

taaacgcaga gcccagcaag cccagcacgc gcagtgaccg ctgggcatgt gcgtcctccc 123420 

agactcaggt tcataggtcc tcagaccccc tccccacagc ctgggggcct cctctgccaa 123480 

accccctgcc ccagggccat ttgttggcta ccagggagat ggcagcccag ggatgggggt 12 3540 

ccggaggccc ctccctgggt gggctgggtg aggaaagcac ctggcctcgt gttctgttta 123600 

aactgcggac accctctctg ctctctttct acacactctt cctaggaagg tggggcctga 123660 

ccatgtcagc tccccactgc tgtctcacct gctgtcacca gagggaaaac tgtgctatgt 123720 

aaatggcact tcctgtcctg gggccaggtg gggtggaggc cccacatgct catggggcag 123780 

ggtcaggact cactgccaca ttatcgacca caccacacca ctgactgtgg gggtcaccaa 123840 

ctgagccttg tcaccaacca taccatgcgg ctgactgcac ccaccaagac tagccaccca 123900 

tggtggccac gcccgccaca ttaccactga gccatgccac catcccacca ctgtcctgtg 123960 

gctccaggcc cgaagctgtg ggctgtgagt ctggctgtgg tcagggctca gctcactcgc 124020 

cttgaaccga gccctgtgct catggatctc cctcccgaag cagctgtgtg tccactctaa 124080 

acatgccccc agtgaggtgc cagaactgag ccacacggtg gtgcggggtc gggggagaca 12414 0 

ggggaggaca tgggggagtg gccacgtggc gctcagttct gccaggaagt gggtattggg 124200 

cgcaaagaca cggctcggtt cctgccgaga caactgcttt tcgtaaacca acttctgaga 124260 

gtcgggtgag gtgggctctc tcctcgctgc agccatggta attggctcca gcctggcccc 124320 

ccttggggcc tgcccgctgg tctccatggc aacccctctg ctgagcgagc aggagggggc 124380 

atctttttat gagataatca aacccaactt tgcagcatgg gtttgtcttc acagccgggg 124440 

ccctgggatg agggagacgc agccaggtgg ggggagggtg tcctctgacc ccatcccagg 124500 

ggccagactg gtgactcacc agcctcctcc ctggccccat ggtggactgc agcccctccc 124560 

caccccaaaa gacctccctg gcccgtggcc cctgacctgt cccctgggct ctgcagcctc 124620 

aaggccacaa ggcctctctg gccctctcgc ccacctttct ctctcctcta tctgcctggc 124680 

caactctaat aggatgctct actgtccttc tggagatagc atggcctccc tgcctgccat 124740 

caccccactt tccactctca cccagtctca ccctggcccc agttctcacg gagcctccag 124800 

tatgagctct gtccttcctg ccccttgcac acggggtgag caaccagccc tgccatggcc 124 860 

ccagctctca cagagaaacc acggatagcg tgcctgtcca ccgtccccac ccaggttggc 124 920 

cctgcggcca cctgagcctg cgagggcccc agagggctct cctcagcctc caagctgcac 124980 

acaaactggt acatctgtgc ctctcccacc ctcccaggcc aattaacatc tcttctttcc 125040 

tccagggtct cctcctggga cctccccgga ggatggccct gctggctgtc agggctgggt 125100 

catagctagg agctcctgtc tcagcccagg cctggctcag gagccacagt caggggaggg 125160 

ctggctctcc tgcctggaag gctctgagct ttcccagcgg ggacagtgac cggatactga 125220 

cccagagcct ctccctgcgg cagccagact gggcagggta ggacccagga tcaccaggct 125280 

gaaggcccag gaggctgggc agcaaacagt ccaggacgca tccccctgac gggagcaaca 125340 

ggcagcccag gtgggcacct gcaccatcag ttctggtgag tggagggctg ttcacgttca 125400 

ctgcaggagg gagtgtggcg gggggaggag gaggtgggag gagagcgagg agggcaggag 125460 

cagaggggag gggtggagaa gggggatggg gaggtggcgg tgggaggctc tggggatatg 125520 

cccagccatt gggcaggcag gcggctgctg aggtcagcag ctcaccccag cagcccaggg 125580 

agctgagccg agccgagcag ggatggcctt cttcatgtgg tccctggccc ccactgttcc 125640 

tggggccccg cccacctccg tgccctccca agcttgggct gaagttccac agggatgcct 125700 

ttgcctctgc ccagcgatgc caggaggcag cacagggcag gcagctgtgg aggcgccgag 125760 

caccggcttt catccacgca cagcttggtg ccctcgggcc ccaatgccgc ccctgggctg 125820 

ggatcaccgg agggtcccat cacctgctat aaaaagtgag acagcaatac atttacagat 125880 

taggaaactg aggcagtgag tggttaagcc ctgccctgct cccactccag actacccagg 12 5940 

tggagaggcg gccaagggag acactcacag tgctgcccgg aggggccacg aggcatgtcc 126000 

tgcccaagca ggaaggctgg cggcctggct agtaatgggg gagggtgtgg aggggctggg 126060 

ctgcaggcca cgtgcagagg ggcaggcagc gccctcctgt gtcatgggtg gccgggaggg 126120 

gaatctccag ggaggctctg agctgctgct tcccagggct ggggtaagag gctgcagagg 126180 

gctggggctg ggggtgggac cagctgtagc acagccggga catcagtcag ctcaggatcc 126240 

tctcggacac cagccatgtc cccgtcaggc ggtcacgtca cagaccacag ttatgaggca 126300 

gaacaggagg ccacagctca gtgcaccaag gccagaaata gctccaggcg ggggtggcgg 126360 

gcctatgtca tccccacacc acagagggtc agggcacccc tcccacgcct gctccccact 126420 

cctggccctc caccactgac tcactccccc cgccccccac ccatctgtcc cccgatcctc 1264 80 

gcttgcttct cacatgtaca cccacccgcc atccatcctc aggcccacag acacgtgcag 126540 
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gggcagccag aattcccatg gtgtttcctg tgcccttcca gggctccagg tgctgcggca 126600 

ggagattggc agcagcttct ggtgggggca gtctgccctt gaggggtcct gagtctccta 126660 

gggaagtgag taccagcccc tgatgccctg gccctggccc ctgctccttg ttgatcttgg 126720 

ctgcaggggc agggtaggca gaccaggtca ataacaggca aggacacctg ccatggtgag 126780 

aggtcactgg acccagactg aagcagctcc aggcctagct agctacatgc tgtgggggaa 12684 0 

actgaggccc agtgtgggca gagccttcag gactggcctc ctgagtgtgc ctagtgcttc 126900 

ctcagccccc tcggctccac tctttgccct ggccggcagg gctcgtccct gccccgtgat 126960 

gctgggctca ccagagacaa cgagatgtag gtaggtccag ggccagcagg ccaggccaga 127020 

ggctgggccc ttcaatccag caaattctct tggagggggt gtcaagttta ttgacccatt 127080 

ttacaaatga ggaacataag aactggtgtg ggtataatca atagcaaaca caatccaagg 127140 

tcaaatccaa ccatatgcta cttacaagaa acatgcctaa aagtacacaa aatcttgcaa 127200 

ttaaagatat tatcagaaaa ataataacaa gtaaagcagg agaagccaca gccccagggc 127260 

tagcgggctt cccagtctca tggccccagg ggtgcgaaaa ggtcttgctg ggcagtaaag 127320 

gctcagccac ccccgctcct aacctgagct ccacagtcct gtttccagcc agcagggcac 12 7380 

ctgagagggt acacctttca agtcacagac actgaagcta gcagaggatg gcctggccca 127440 

ggtgagagct ggcagccctg gatggcaccc tcaccccaag gacacatcaa cgtgggccac 127500 

accgtgcagg atcatccact cgcttggccc tccctccgta ccttggcaag gtgtgaagtg 127560 

gcccctgtcc caggtgctgt gctgagtgcc gcccatacaa gaccaggccg aggagccggg 12 7620 

tcccaggcac tcacggtcca gggccagctg accacgggca gccaccctgc tgcatggcag 127680 

gtgccctatg ggagagttag gagccacaga gggctgagcc agccccaggc agcatgaggg 12 774 0 

tgttggcagg agcccaggag cccactacca gccaaagggt cttggcagag ccccaagtgg 12 7800 

gcaggatcct tggcctagca cctaggcctc gaggattcat ctttggtcaa tgctgggctg 127860 

cctgcgtgga gggctccaga accttgcccc atccagccca tacacccctc actggaggtg 12 7 920 

caccctcctc ggctcccacc ccagtgagcc ccacactggg ggcccctgga ggctctgccc 127980 

agtggaggcc tcgcccagcc cagggcacag ccagtgcccc cttgccccac aggaggcttg 12 804 0 

agcccacctg ctcctccatg ctccaccagg agccaacaaa cacctgctgc ctaattatct 128100 

ggagaatcct gtctccacca agggctcatc ttggtcctgc agctaattca atccagcagc 128160 

cagagcaagc tgagtcccca gaggacacta atgagcaagt gaccggtggc cggcctgctc 12 8220 

ccaccctggg gacgcactct gagccaggtc tgggcccagc actgccatac acctgcctcc 12 8280 

catgcccatc tgcctgcctg accctgcccg ctacctggtg cctagccctg cagggcccac 12 8340 

atccactccc atgggctagc atccagacct aagccccagc cctcccacac tcccccagga 12 8400 

ccctggatct gctgcatgca caaggctgac cactgcctgt gagcccagag tgtcggcctt 12 84 60 

gacagggcag gaggaagtac aagagcacat gctcagggtg cacgagccag gagcacagac 12 8520 

tcagtgcatg caatgggacc cctgggggtg cacacgatag gcgtgcatac cggaaacaca 12 8580 

caataagagc ccccagggct ggtcagggct caggcagagt ccactgagca gtagagggtt 128640 

gctgggatgc gagcccctcc caggagccag ggcccggctg gagggtctgc atgccgctgc 128700 

ggcagaggaa gatgtgtagg cacatcccca tgtgttctct tgccctcagc atttgtaaaa 128760 

catgatcaac caggcaggcg agcggcctct gtccgagcag aatttattct gctgtgaaaa 128820 

gacacgtgtg ggtcctgagg ctcttgccgg cttgttctca gcagccttgg atcagcctca 128880 

gtcagcagaa cagcagctgg acaggctccc attggagcca tcccagggac tgcccagccc 12 894 0 

ttcacattag aaactgagct gggggcagca gctggcccac ggcacataag cagtgcctgc 12 9000 

taagaccaca gagaagctca gccaggcagg gccagtggga tccagcactc cccaggggat 12 9060 

gaggaatcta agaggcagga gaggatcctc ctcagcctgg gatgttccca ttggaattcc 12 912 0 

cccagccaag gccagagctc cgtgtccggg ggccagagtg gaacccttgt cagagccgac 12 9180 

aggccttggc ctcctattct actggcacct ggcaaactgg cccaagggct ggctgctgct 12 9240 

tctgtaaagg atgtgctatt ggcagccagc cacacctatg tgttcacgca ttgtccatgg 12 93 00 

ctgctttccc gcaacaacag cagagctgag ttgttatgac acactgtgtg gcccacaaag 12 9360 

ctggaattat ttagtatcac accattcaca caaacagttt gccgacctgg tttgtgagca 129420 

agccgagtgt gggtgctgcc accttcaccc tcacaatggc cccagcagtt cactcagacc 1294 80 

cccactaatg aaaaggaaac caagggtcag agaagaccac ggtcctgctg aagtcacata 129540 

gccaggtgaa cagagcccag caacctcagt gcaggctcag ctctgtggag acctgggcaa 129600 

ggtcagcatc tcacggaggc ctagggtgag gggttctagg caagaaagag actcagaaat 12966 0 

actgaaatac tctgcaggtc aaaacagaaa tgatcatttt tctaaagagg ctgtcaggag 12 972 0 

tctcacagtc aaatatgcat aaaataggac aacctaacac aaataagttg ggaggggtgg 129780 

ctcacacctc agcctcctga gtagctggga ttacacacac acacatgcat gcacacacac 12 9840 

acacacacac atacacacaa agagaacaaa atggttgtaa ggagaggggg acagcagagg 12 9900 

aagtgctgaa tgacacagtc cggcttcgga ggaaaggact tgggtggcac ttcagaggag 129960 

acaaatccag tgcaggtagt tttgaagagg gcagccgttt aactgaggta gggggtctct 13 0020 

ggggacaggg cccctccatg ccagtccacc caccttggaa ccctgcagag gctgggccga 13 0080 

ggcctctccc tgcaccttgt atcagggact ctggccaggt cacaccaagg tggcttatga 130140 

cccattaaca tcaagctgcc tccctgggct ggacagggcc tggaaagagg tgacctgggc 13 0200 

agatccgtgt cgatgtactt cccaggacat caggattcca gcctctgcta aagggatctt 130260 

cacagttaat aacaaagaaa tattaaagat gagaacactt ggtgcaggaa acaagagagg 13 0320 

aaagggagtg cggtccctcc ttgcaaacag gatgccctgg accaccctcc acggcctcag 1303 80 

gcctggatgc tcctgcagac ccatagccaa gattgtgaag gaaaagtagg ctgtggaggc 130440 

attttctgtc cttgttatca tcattgtaaa catactcatc atcaccatca ccatcctcat 130500 

caccatcact atcattatca tcaccataat catcatcagc atcatcatca tcatcatcac 130560 
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caccactatc atcattacca ttctcattac catcactatc accaccatca tcttcatcac 130620 

catcctcatc atcatcacca tcatcaccat caccatcacc accatcctta tcctcatcac 130680 

tatcaccatc accgaggcca ggatcaccat cctcatcctc atcaccatca tcacatcact 130740 

atcatcacca tcctcatcac aatcactatc atcaccatca ccatcctcat catcaccatc 130800 

gtcctcatca ccatcaccgc catcagcatc ctcatcacta tcatcatcac catcctcatc 130860 

cctgtcacca tcatcgtctt catcatcatc accgtcatca tcactatcat cacaccagct 130920 

ctgtgcaagg cccttagata aagggcagcc tggggctgac ctcacacaag gataggaagc 130980 

cccaggtgag caatgggtca gtactgggtc gacaccagat atccctgggc agaggccctg 131040 

gcccaaggat ggggaaggga agaggacaag ggatggggag taagaaatga gggcccctcg 131100 

cctccctggg acagcccaag gtgcagcctt tcctcattcc tggaggtttc aggatatccc 131160 

tgtgctgcat cctcccattg tacggtgagg gggtgactgc caacccactc ctcagatgag 131220 

gcactgactg aggcaagtgc cttgctggcc accttgcaag gccaggagac agtgcacaca 131280 

atctggactc caagatctct gcccaccccc atcttcatca ccactatcct tatcaccatc 131340 

atcatcccca ggcgaccaga gcagaccctg agccccaggg atgacacagc agggaggggc 1314 00 

agccactctg ggctccccag tcccccatgg cacctcaacc tcagcccagg aggctgccct 131460 

cccagggatg gctgaaagtg ggccctgggg tcttgcagcc ctgggctcag atgtagcctc 131520 

tgcaccccct cacagagtag gcagagaatc tgccagcccc ctccaaatct gtccccacac 131580 

cagtgatgtg aggacaatga gaggccagca cctacctccc cccaggaccc caaagaaacc 13164 0 

ccacccaggc ccccacccag catcctgcct ccccagaggc ctgccaatgt gacctgggtc 131700 

agcctcgtct caggtgagga gtccagggag gcaaggtaca gctcacagcg tcccagagcc 131760 

acacggaccc ctctgctcca gcggtcttgc aaggccactc tggcctggcc tggcagtagc 131820 

cctgctttat tgaggagata tggcaggcag gatcctggct gcatctgggc tggaagaggg 131880 

ggcagcagcc aggctgtgct acaaacccac ctggagccac ttcctcgctg cttctgccca 13194 0 

tctcagcctc agcagagaaa gaaggcttga ggacaggcct ggtgcagcct gactcatctc 132000 

atgagagacc cggcctgtgc tcagagtcga gttgctgtgg cttctcatgc aacactgatg 132060 

gtccccctcc cctgctcacc caccatgtgt tagacacggg gatctgcatg aaagacacgt 132120 

gttcctcccc ttccagagac ccaccgaaat gagggtgatg cagagtgagg agtggggagc 132180 

acagtggcag gctgctcccc tggagaaaca cccagagaaa ggggttccac cactggtatc 13224 0 

caggagcacc cagggccgat gggcagaaga aaagctccat ctcagcagag cagccaacca 132300 

gcttccctca taaaagtgac cagaaaacca gtgaccacca ggcatccgga aaacatatca 132360 

atgcagaaaa agagggagaa tgatgctaga ggaagccgac agtgtgggaa aaagacaaaa 132420 

attaggagaa acatctaatt tgtgtcttcc taggcataga tggggattta aaacaagaac 132480 

aggctgctat gaacaaggag gcatcagaca aaaagaaaga gtgcctggaa attaaaaata 132 540 

gaatcactaa aattaaaaaa aaaatcaata caagtgttag aaaacaaggt caaagaaatc 132600 

ttccagaaag aaaaacaaag gagaaagaca aatgaatgag atttgggaga caaatatagg 132660 

ttgaacatcc aaggggagtt ccagaagaga aaacaaaaaa actgagaaaa gctagcaaag 13272 0 

aaacaatacc agaaaacttc ccaaagctga gtacccagtc ctccactggg cattcacagt 132 78 0 

gcactttcag gcccccaggg gtcaagggaa gtctgaagct ccaggaggag aagctggtca 132 840 

caaagaggca acacgaagcc atgagcagca gtgcacgccg gtaatcccag cactttggga 132900 

gactgaggtg ggaggactgc ttgaggccag gagtttgaga ccagcctggg taacacagta 132960 

agaccctgtc tctacaaaaa attaaaaagt tagccgggtg tggtgatgca tgcctgtaat 133020 

cccagctact tgggaggttg aggtggaagg attgcttgag cccagaagtt tgaggctgca 133080 

gtgagccatg atcatgccac tgcactccag cctgggtgac agagtgagac tttctccaaa 13314 0 

aaaacacaca acaaagaaga tgcactatgg tattggcctc cttcatagca cactagatgc 133200 

caggaaacaa caacactgca acagcttcat agctctgagg ggaaactaat ttcaacatgg 13 3 26 0 

aattctagac cgaaacaatc cagcttgaac atacttgtaa atacaggaag acttccggaa 133320 

tgattcttca ccatatcttc tttagagagt gagtcaggct tatgtttcag ccaaaatgag 133380 

gtgcaaaccc agaaagagga aaacgtgggg cccaggaagc attaactgaa atttcaacag 133440 

gtggtaaagg gaagttatgg ggcagcagga caagtgcttg gggtgaatct ttatccaggg 133500 

aaaaaaatga gaccccaata gaagccctga tgtggggaag agtaagccca tgagggtggt 133560 

ggatgggtaa aaaacatcaa ctgtaagccc caaggaaaac aaaaggccat gaaagagaag 133620 

gaaggtcacc catcccacgg caggattgag aagaacattt atgggacctg ggttgggaaa 133680 

cactggctgt gaatttaact gatggcagcg agacagccat gctggggagt gtgctggagg 13374 0 

agacagagct ggagtagaag ctgaggaaat gtggcggcaa ccactggcaa agccagggaa 133 800 

cagaggcgac agtggctgcc tcccaggagg acgcggggca ggggcagatt gagcccattc 133 860 

tccagaccag cctccgaggc tgggtgcagg tgttaactct gcaatatgtt gttgaccgaa 133920 

tgttattatt ttttaaaaca actgcatatg tggcactaaa atctcagaaa acagataaat 133 980 

aaaaagaaaa aaaagaaagt gtatcttcca gaaggtggag acaaatgtag gttagaagca 134 04 0 

ggtgtctcca aggtgcagga ggagagcgag ggacagtgag agctcaagag cacctggaca 134100 

tacagcccca gggcagctgg catctggcca gggaggatcc acatgctgct ttttggtccc 134160 

ctgctcggcc aagggtggct gaggatacat ctgggtctcc caggacacta tgggctcttg 134220 

gccccagaga ctctgcaatc cagacacccg aaggggcagc ttctggccta aaagcccaac 134 2 80 

tctgtgcttg ggccttccct gcaggccagg cagctgcttc cctgaaccag cctcagagtt 134340 

cctgcctgcc cacccagccc agccctcaca ctgtgatgaa gccccacccc tggattcccc 134400 

ttacccctgc ccgctcctgt cccctccttg tcacagatct gagcccccca ctccaggctg 134460 

gggcccctca ggagccgggg gtaggggtgt gtggtcaaca cccagcaggg gtcgcctagc 134 520 

actggggtgg gtgtgcagcc cccagcctcc tttctgaccg tgcacacggg cttctctcag 134580 
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ctgctatgag agcccccaat gcgtctccac aaccaaaccg aggcacgcac gcagcggcga 134640 

cgtgaataag taattgctct tttattaaca agtgataaat tattcctata tgattgtgtg 134700 

tgataactct tccttatttg aaatcaattt gggatggaaa ctgttgtcgg cttctcatcc 134760 

acgagggtgg gaggcccagg tgccgctgcc tcttggaaaa cgaggtcagt gtatttcagc 134820 

tacttcctga ggctgatgcg ccgccccact gcgcagggcc agtggaaggg ggtcagctgc 134880 

cctccgggag gcggggcagt ccggccttat ttcctcagca tctctgtctg ggacccacgc 134940 

cactgagccc agggcacaga ggggtccctc aagtccaagg ccacactggg cgtcaccaca 135000 

gggtcatcag gggtcagggg gccatgcaca ggccatactg cattcatccc cccatgtaag 135060 

ccccaaagac tgggcagcct gacctttcat cccacagagg acactccagc acccagctgg 13 5120 

tctcctggcc tgcccgggcc accccacggt ggcttctcaa acctgcaaag gcataagcca 135180 

ttctcctaaa attgtcctga tgattttaca acagccctgg ccccatcccc ttttcttcct 135240 

cccccagcct cacagaggag ggttcaggga ctcagcctgt tcagggcagc ccctgggcca 135300 

ggcctcagca cctcttctgt taatgcatat ttaaaacctt gcaacccacc gggcagccag 135360 

ccagccggtg cctccctccc aggccaggcc tgcaggaagc catgccccgt cccgctcact 135420 

cctccactgg ctgcttctcc gaccccgatc atggctgcag caggcctgga ggcccggtca 1354 80 

cccccaggcc cagtcacatg gccctactca ggcaccacct gtgcttcttg gctgggtttc 13554 0 

tcatctgaga aatgggaagg ctgggtctgg gtgaggcact tctgtgggcc cactcccacg 135600 

gtctccttga cacccctcca ccttctgccc actgccaggg tgcccattcc actccacacc 135660 

tcgctggccc acttagcagg cttctgtgta gcttgtttct gtcggttgag gcaccctggg 135720 

ctttgggctc cacaggggct ggtgacccgc atacaggagg tgctccataa atgttagtca 135780 

tgtgaatgca ctaaatgctc accactaagg gcaagtggca ggctttgtgc agctatagag 135840 

acagcattcc ccaggatgtc cagccctggg agagagcctt ggcccacagc ccatgaggca 135900 

acggatgttc ctgggttggg ggcatggctc cagcacccca gtgccaaggg cacggtctct 135960 

aagtagcaac atggatagct ttacttctgt tacagctcca tgtctgcgtc tcccccagat 136020 

tcacgtgtcg aagccctaac ccccagtgtg atggtatttg gaggcggggc ctttgggagg 136080 

tgattacggt tagataaggt cacaaggctg gggccctcac catggcatta gtggcctgga 136140 

agagaaagag acctcagaga gtacatgccc tcctctctct ccacccttcc atcccctacc 136200 

acgtgagggc acggtaagga ggtggctacc tgcaagccag gaagggaact tccaccagaa 136260 

ccagcccatg ctggcaccct gatctcagac ttccagcctc cagaactgtc aggaaatgtg 136320 

cttccgttgt ttaggacacc ttgtctatcg tattttgtca tggcagcttg atcagactaa 136380 

tacaacttct ttcttaaaac tttggtgtat ttttccagat tttctacaat gaacatgacc 136440 

tcataaaatc aagagtgttt ttcgtttgtt ctgtttggtc ttatgctgac actgggccag 136500 

gtggaagggt gggtgagtcc gtcttgcagg tggcaggagc cccctccatg agcccccaca 136560 

ccccagggtc cctgcccaac gtgatcggcc ctgcagggca gtcctggaac cagttcaggg 136620 

cttggggccc tggctctgcc tagggaggtc tcaggcaggc cccccaacgt ctcagaactg 1366 80 

cttccctcag ttggaaatgg agataataag gcccacctca tggcacccac aaagaatggg 136740 

gcagcctgca cctggcctct ccctggagga ccttctcaca tcacccccgg agggaccacc 136800 

atccccaccc cacagaggag aaagcccagc tccaaggcca agttgcagcc aggaagtgct 136860 

ctgctggcat cctacctggc cctgacgcca ggcctgaagc cagcaccacc cggggctctg 136920 

ttgctccaag gccattgccc ctgctggcgt ttgctcaagg agctccccct ccagaatgcc 136980 

ctgccctatt cccagacaca cttcctctgg ggggctcttc tcccccagcc ccacccctgc 137040 

cacccctaag gaggctggcc ccttcccaat cccttcctcg tctgcaccac tgccttgccc 137100 

aaggtgtcca tcctcagacc caatggggcc accatgggag cccggctggg taatggccca 137160 

taagctcctg cccatggagt actcaggcag ggaggggcac aagcttggct gagcatgagt 13 722 0 

gacaggctgg gtgggtctca acctcaccct gggcctgggg tagccccatg caagtgagga 13 72 8 0 

tgttgaacac ggtggacccc caggcagaaa gtgagccacg gggggctatg caggactgca 137340 

gccctcccct cccctcaatt cactggtgag tagcctgcta ctcccctggc tcccagggca 137400 

gggccctcat cacctcgaga cccagaagca gtgatggaga ccgtcctgca acatcaagct 1374 60 

ccctgtgatc tgggggccag gggatcctga gtaccctgcc tcctggagtg ctctgcctgc 137520 

agggggcagt agcagcacct tcaggtgggg tggttggggt ggcttcccgg aggaagtgat 137580 

aactcagcta ggagtggggc gtgggggtgg tcctgacatg taccaaggct gggggtcaag 13764 0 

tgtgcactgt ctctcagcca ggagggtgga ggcgctggac caaggctggg ggtcaagtgt 137700 

gcaccgtctc tcagccagga gggtagaggc actggaccac tggggcctca ggtgtccagg 137760 

tcacttgtcc ctggagtccc tggctatgac agaggccctg gtgggcagct cggggttggg 13 782 0 

gacaggccaa ggcatagggg agggcacaaa gggaggttgg tgccccaccc atcacccatc 137880 

atccgcctca ggccacccca ggggaccggc ctccgctccg gcagcgggtg aagaatggac 137940 

tccattaggg ccgccatctg tctcagccat gacgggtcct cgcggtgaca tccgggaggt 138000 

atgtagatgg aatatcttta tggggagagt ttttcttttg ccagttttca aataggaagc 138060 

cagacacttg tcacacctgt ccctgtgtca gcctctgcct gacataaatt ggggccgagg 138120 

ca 999 a 9 at 9 aaagacagcc tggaggcagc cgggtgcgca gggcccatgt gtcaggccga 138180 

gggagcacca gagctgcagg cagcctcctg ctggggccaa ggagagctcg ccccgcagtc 13 824 0 

cacctccgca gcctctgccc ctccctccac tcccctctgg acccacaagt tcttcacctg 138300 

ccctccccca acccagagcc ctccaagcat ctcacccggg cagtggcctg tcctgcagcc 13 83 60 

actgggcttc tgttagggga cactggagcc tcctcagccc ccaggccagc agctccagct 13 842 0 

cctcttccag acctggggcc agtgtggctt tcatgagcgg tcaatgtggg aggctcagag 138480 

tcctcaacct cacccccgct gccactccta gggaccttgt gggcttcagc atgtttccct 138540 

ggaatctggg ggacttgggg gtagagcatg tcaagaacct caaggtccct gccgcccagc 13 8600 
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atgggactat cttagaactg atgccaggaa gaatttgcta agagaatgaa gggagaagca 138660 

agtgacccct gtgggcctcc cctgcatcgg ggactggacc agggcccact gggagtgcat 138720 

cttggtgcct gaaactgcac caaggatgag gaggggagga ccctccccag gggacacttg 138780 

gggttcacct ggcaggccac actcaagtcc acagtccccc atggccccag cgggtggggc 138840 

a 9999acgca cccagctgag ggaactgtgg cagtcctgct gttgtctcac gtggccctag 138900 

ggggctcatc tgtagccccc acgggagccc caagaagcca atccctgctg ggctcatggg 138960 

ctaccacctc atacagcccc atccctcggg aggccctgag gagaccctgg ggctgggcag 13 9020 

ggcgtgaccg gccagctcca tgctccctga caagggggcc tggatgtcca gggagagcca 13 9080 

ggagggaagc ggagactcaa gtggagagtg tgtgggaggg aacgttgctg ggctccacaa 13914 0 

aggagggggc accagggctg actcccaggt tcctggtggc atgcgtggag gcaggtgggg 13 9200 

ccaggagcac cagcgcagca catcctgcgt gaccttgggc cagctcctca gccctccctc 13 9260 

gacagccgtg ctggtagctg gccaggcccg ggtgagtgag ttccccaggt aggtggaagg 13 9320 

ggcttctggg gtaggggcca cgcccggggg caggtggccc accctcccaa tacccagtcc 13 9380 

caccccgccc taccacaact gaggactctg cccaaggacc agtcagggac gaggcatcct 13 9440 

ctccaactgc actgcaaggc cagcacaagt gaagggcggg acagaagcct ccacacaaca 13 9500 

aaggcagagg accccatact tctctctgag tcagtgcaga ggtcctgcgg cagagctcct 139560 

gctggaaccc aaactgcacc gtaggctcct cactgagaac tagggacttc tccacatgca 139620 

cccagcctcc cctccggact ccacagctgc tagccctgcc cggaccctgt gcaccccact 13 9680 

cccaccccgt catagcctct cagccccact gtcatttggg ctcccctggc atgaactaac 139740 

gtgtctctca ggatgtccta cgaggaccct cacggcagaa ggaccgatgg ggaggagtgg 139800 

ccccagagag cagttccttc tctgtaccca ccagggttca gcagaggctc ctgctccagg 13 9860 

cagtacagtg gggcccacat gcccatcctc actggccacg tgggctggtc agagtccagc 139920 

ctggatcccc ccagggcagg acaggacagg taagaagggc tgaaaacctg ggaggcctcc 13 9980 

aggaggtgag ggacctgcca ccccttccca caaggcccta aggccccaat cactagtctc 140040 

gatttccaca gctagtttag tccaggccag gaaagggcgt gcaaggggcc tggcctggaa 140100 

gaaggggtcc ctggagccag gtgcaccagg agcctccagc ttgcccaaat caagctgcca 140160 

ctatggccgg gtcctgtggg cagtgctcac tcaccaccgc tccagcttca cgatagccac 140220 

gtgcggacag ggaggctcag agggtaggtg gctccccggg ggaaacagag caacccttgt 140280 

gcagccggct gggccaactg atctgcacct aacagccagt cttgaaggcc accaaccctg 140340 

gggtctcccg gagctgaccc agggacagaa gggcaccagg cactgcccac aaaggtgcaa 140400 

ctgatcctcc tcaccggcgc ctgggccctc cctccctgcc agtgtggctg tcccaccctt 140460 

catggctttc tgcatcctca agctaggcct gggctcttca agtggagagg ggtaggcaga 140520 

cacaggtgcc aggcactggg aactagggac gggggcttcc ctggtgagga tggaaaagaa 14 0580 

ggttcctaca tgagaccctc tagcccaagc cctgagaacg aaggggccaa agcttcacct 14 064 0 

a 9999 ca 9 cc atgggggagt ttaggcaggc agtgcctggc tggaaacatg tcttagggaa 140700 

gcacttgaat cccggggtgg ggaacaagat ggtaggccgg gagccggggc cggctgtggc 140760 

cacaggccgg ggacagaggc caggtctgag gatggccctc agtgaggagt aaaggggatg 14 0820 

gaccgggaga cagggtgcag gtttgacact gattttgcct ttggggatgg gtcgagggaa 140880 

gaggctgaga ctctgggctt ggacgttggg tacggaggat gtgacactag cagacaggct 140940 

ggatctggag gcccaaggtg tgtagtgtgg ggagctgtgt gtgcaggaga gatacagggc 141000 

actagggagc ctgaacccct gctccagtgc acaggccggg cacacggcag ggaggaggca 141060 

gtcaccattc cctcacttgc cgggacctgg gaggcagggc agagtgggtg atgggccagg 141120 

ctggggcctt ggaatgacat ctggcatgtg gcagcggagg ggggacatgt aactggggac 141180 

tgtggactcc cagctggaat ccacctccac cttccacatc cacgcactgc attttggtct 141240 

ttactgagca cctgctgtgt gcaggggctg ctctagcccc tgggaccacc aagggccagc 141300 

cctccacaac cccagacctg cactcagccc ccacccactt cctccagagc cccacacccc 141360 

acacactgag gactctaggc attttcccac tcttgaagac actgagctgg gaacaccacc 141420 

tctggctacc agccgtggac tgcagagagg cctacggtga ccaggaaggg tggagctgcc 1414 80 

caaggtcaca cagcaagcca gcactgcaca agcttaccca tggctgccca gccttgggga 141540 

atgggggact tctggcatgt ccccgagctg ggccctggca gaaggcaaat aaaggcaaca 141600 

tctcaacaag gttgtgatag ccggggatcc aggcaagcaa gggacaatcc aggaaggctc 141660 

ccaggaggag gtgaggggcc tggagcccac cctggcctga gcccctcctt ggcactccag 141720 

cctgcctagc cctgccccct tccttgacgg gcccctcacc cagcctcagc cttggcctga 141780 

catttcccgt gacatttgct gcaaagaaat agagtcataa atccaaaggt taaatttgca 141840 

catcgcctca aattgctggg agaagcagtg gtccctccac ccactgggcg ccccgtgggt 141900 

gcggggtttg tgtggcaggg tctacccatc ccagggccct tgctggaggc ccacaggtct 141960 

cctcctctgg tcctccgggg cacttcaacc actgtttccc aaaacaggtt cctgggcaca 142020 

ccaggccctg aggtacatcg cataggggtg cctctcagag aaggtgctgc ccacccctct 142080 

ccaaaacagg gcccaagacg ccctgtggga aaggagcacc atcagcacca tttattccag 142140 

caggtcccac atttgaccac aaagccctta tgtgataccc ccaacattcc aaagaatttc 142200 

aactccatgg accgtgaccc gtgacagcca gctaagaatg ccagggtgct gactggagag 142260 

ccaagaggca cccgggggcc cagggcaggc tgctctgagt gaggctgggt cagcacccga 142320 

cacctcactc ccagatcagc ccagctccat gtgccagggc cctgaatggg gctttccacc 142380 

tgccaggcct gtgtagacct acatggggac cctggcctgt gcccactcag cccctcctaa 142440 

ggccactctc gaggtgtgcc aactgccctg cctttcttct ccacctcctg gtctggctgc 142500 

tgtgggttgc ctccatcgga caggacacag ctgcggaaca gtgtcagcat caccccatgc 14 2560 

cccgctgccc tgctgccccg cagaagaggc cccgcaggcc atagcaggca agaccagagg 14 2620 
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ctgtatgaaa gaggcagggg agaggtggcc ccaaggcacc cactgcacaa atggctgccc 142680 

agactctact cactcaccat cacctacccg gccagcccac ggttgtcaaa ggcctcagtg 142740 

ggctaggagg ggcaggatct ggccctgctg ccgagtcccc tgaaatcagc ccaagcatcg 142800 

ggggagaggc acgtgaccag accccagacc tggtgggtgc cagctgagga catggtgggg 14 2 860 

tgggtgtgca gagctgcatc tcccagtgtc cagctccacg gctgcaggca gtgcaggagg 142920 

ccggtgcagg tttggataaa taaatgatgg tgcattctca ggaagggatt ccacacacac 142980 

cagaaaaccc atgatgcaca agaatagttc ccgatgtgca aaatgtttaa aatacagcga 143040 

taaaagaaga aacggcagca cagaacacct ggtgtggggg agcccagctg ggccccaggg 143100 

acagtgcagg gagatttgtg gggtggggca gcatgcccgc cactccgatc gggcttccct 143160 

gggccactct gtgacctcct atcctttaaa gcatttaatc ctagagatgc ccgatgccaa 143220 

ggatcacacc ccttgatttg cctggctcag aagagaatct gacaggctag gaacgaacga 143280 

gtgaatgaat gaacaaatga gaaagtgaat ggatggttgg ggcaaatgca gcatctggga 143340 

tctggctttg aggagggtgc ctgtgacctt ggcctgggtg cagccagacc gcagagcagg 143400 

gacactgagg ggtgcagaga gggacccgag agggcatctg cacagctgca gaggcagcag 14 34 60 

gcggccaagc cagctcccgc agaccctgag gcccaggccc tgggtggctg cagagggtca 143520 

99 ca 9 acca 9 cctgggggtc agaggtcagg ctcaccagaa tgggggcggg acggcatgaa 143580 

cctcattgat cagatagtag ccaagtgtca ggagccctca ctaaccctgt gccagggccg 143640 

ggcggggcgc ctggctcaca cacgcatttg ttcatttcca ggtcatcctg aaactcccca 143700 

tgtgcttcct gctcttgacc cctttcccag gtgcacagac caaggctccc ggtgagaggt 143760 

tccgggccac aggcccagga cagcaggagg gctcctctgc ctcccgcccg tcctgtcctc 143820 

accagctgga ccctcctggt gttgcaccgg ctgcacaggg ccgtccgtgc cacaaagcat 143 880 

gaattcaagg ctggggcagg gacgaggaga gggcaatgct acaaggctgc actgttcctg 143 94 0 

ggcagaggga gggggagagc acggtcccac acaccctggc cctcacagcc tgcctgtcac 144000 

tcacagcaac agcaaacaaa ccctggcccc tccacaggct gtgggccagt tcccagcctc 144060 

ccaggacagc aggaccttcc cccaccttcc agggccccag cccctgtagg ggtgtcctcc 144120 

atggaccctc cacaagccct ctggctttca gagacgtgct gggccaggcc ctccctcagc 144180 

ctctcccctg cttctcactc catgcaaacc tacgtttctg ccagtcccag cagaaggacc 144240 

ctggcacggg gaaactgagg ctcaggggtt ccacagaccc ccaggtgagg aacaggggga 144300 

gggcagggag ggagtgaagg tactatggga gggtctccca agctgggcag catccctgcc 144360 

ctgtcccctc tccactcacc tgtggcccga gttgcctgac taggggcttt tattgtccct 144420 

tctgcacatg gatggggtga ggggccagct ggcagtgcaa aggtcccagg aggactctgc 144480 

tgagtggggg tgtggggagg tgttgtgggc attctgaggc agaagcacca gagtcagaac 144 540 

tccacaggga aagccgggcc aattccgccc agcctcagcc tggaagtgcc ccgataatcc 144600 

ctgaccactg gcccatggtg caggtgagga agactgaggc agagaggcga cctgtcacac 144660 

ccaaggtcac accgccagca ggtggctgag ccaggaccca aatccaggtc acggttctgc 144 720 

cacggcaggc cctgcacgtg cccctctgcc aggtggcgtc taggtgctga tggccaccca 144780 

ttcccacccc cggcatggga gctcacttcc tcctcacctc agtagagaag aacagggaac 144840 

agtaccccct ttatagatgg gaagactgag gcttagaaaa agagactggc cagccccact 144900 

gcttcagctg cccctctgct agtatgtttc accctcacac aacctacaag gataacctgc 144960 

tggtccccac tctatagatg agcctctggt ggtggccagg ggagcaggag gtgtggcctg 14 5020 

ccaatccaag ccccagccca gggcccttgc cacagtgcta gtgggccacc cttgcccatc 145080 

atgcagcatg gcatccatct gctcagcacc ctacacaaca ccggaggtag gggagcccac 14 5140 

cacagaaccc ctcaccaaga aggtcctcac catggagaaa ctgaggcact ggaggcgggg 14 5200 

cctctgcagt cacgctgggt cacgtgctcc agtcagccaa gctgcagcgg ccaccaaggg 145260 

tgcccagggt ctggcctgtt ggtcacagtg ttgacctcat ggcctgaaat gggtcttccc 145320 

tgcccagaca ggttccagcc caccatcatc tatctgcctc agccctggtg ggtagggagt 14 53 80 

ggctgggaga ccctgcccct cacaccctgg gctttgcggt attcaacgag cccccaacac 145440 

acattccagg gcctctgctc cagattaggc cacagcctgt ctaggcacac aaggggcacc 145500 

cacaccctgg aggcaaagag acatgcctat gtgcccgcag gcacacatga tcacgcgcac 145560 

agacacacgt gcagatgcat accaagttac acacacgcac acaagcccga ggcggggacc 145620 

cccaggacac ggaggcaggc aggcagaggt ggggcccagg atgtcttgcc cctgtctgtg 145680 

ggcctggcct ccccactcaa cagacgagca tgtgggtgcg ggagtggtta ttgcgaaagg 14 5740 

ggccccagca tgtgccaccc gtggagacca cagcaggcat gccgcgtgca tgcatgtgtg 145800 

gccgtgggtg tgcaggcggg ggcgaggaca cagatatgca ccctcagagt ccgtgtgtgc 14 5860 

acccagtgtt tgtgcatgtg cacactgggg cggcgttggc ttgcatgtgc accagaggtg 145920 

tgcaagtgtg cagtccgtgt agacaagtgc acgtgcaagg aaacgtgtgt gcagcctgcg 14 5980 

gcaccatgga catcagcagg gcagcctggg tgggcacctg gggagcaccc tccaggcggg 146040 

gcatgcccaa ctcacatgga gcccaccctc ccttgcccgc accgcgggac ctcacagccg 146100 

gtggggcggg ggagtcccac gagggctgct agggaggggt tgctgattgc cccaccgccc 146160 

ctgattcccc cagccaagcc tctcaatgtc cctcgggctg cagatggcgg gcgttgctgc 146220 

ctcctctcac cgcccgccct ggaggcagcg ctgggacaac cctgtccccc acgccctcta 146280 

ctgccgccaa cgcccccatt catcccactg tggactgacc tcggagaaac gggaggttct 146340 

gagcccagac cgtgaggctg gggtggaggc ggcccgacac ccccacccac cctcggtacc 146400 

cacgtttctg caaaaacccg ctcgttaacc ccttggtggc cggggcgctc cgaggccggg 146460 

ccccgccctt ccagcccacg gcccccgccc tcgacttggc ccagcatcgg ggaccctcgg 146520 

accgccaccc tcggccctgc cgaagccgtc aactttcccg ggaagcggca acttttcctg 146580 

ccggctccgg cttcgccctc ccggggccgg gccggtcccc aagcgggcaa gggctttgtc 146640 
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ccgaggccta 
aatcccccgc 
aagaaacagg 
tctgcaccat 
cccacctctt 
cctgcttagt 
gccagagaat 
atcttctgct 
cttcagacaa 
ggctgggtcc 
gcccacctgg 
cttgatggcc 
ggcacccctg 
gggcgcaggg 
tggtgctccc 
gccctctgcc 
ctcatcactt 
attgtggagc 
agccactctg 
gagggtgctg 
cagagccaca 
cagagccagt 
cacacagcag 
atgagtcacg 
tctcgggctg 
aggcgtctct 
cacaccctat 
attctggggc 
ttggcaccag 
cctgggcctc 
agcgctgggg 
ccctccccac 
cagcgctgat 

tgggtctgct 

taagccacat 
tgggcaggcg 
tgacggctgg 
ggcacaacca 
ctggccgtct 
ctgggaggac 
gccctgggga 
acctgtcaca 
tccccacctc 
cccctccagt 
gcctccacga 
tcccttggcc 
cctggtcagc 
gcagggtttt 
ctttcgcggt 
tgcttcccag 
tccttggcat 
gatggggcag 
gcaaggagag 
agtgtgtcaa 
agtgccaggg 
atgcccaagg 
ctacagtgta 
gcttaggtgg 
cctcctccag 
tcccctatca 
tggtgcatgt 
agcagcaaag 
agaatcccac 
ctcccacaga 
gcacctccca 
gatggccctt 
gatgggagcc 



ggaatggcct 
cccctgcaca 
ctcagggctt 
cctagagaag 
cccttctgcg 
atccccccac 
ccagtgacgc 
cggggcacct 
ctgccaggct 
tccccaggcc 
tgtcagtctg 
cccctcagag 
tgccctctgc 
ccggtgacct 
atctgatccc 
tggtgtggag 
tggcctgctt 
gcatgccatt 
tcccctggcc 
gctgccgagt 
ccaagacgtc 
999^ggctga 
cccccaggct 
tggcactgac 
ctctgtgctt 
tcaattacca 
ctcataggtt 
atgggatggg 
caccctctcc 
cacctccccc 
gatgggctgg 
tggaagctgg 

agggagttat 

accagcaagg 
ttttcagggt 
accacggagc 
tgaggggcta 
gttctatcgg 
gctgcccgga 
aggccatctg 
tcaggagtga 
ccctgcctgg 
acacccacca 
gaggccaggg 
ccagcatgcc 
tcgctgagct 
tggtcaccat 
cactcaaaac 
ggcctgtctt 
ggcttgggaa 
gcctgtgcgg 
caaggaaact 
accaagaagg 
tgtgactgac 
agctgggggg 
cctaagagga 
gacactacta 
acccacatct 
aagcctctca 
gctctgcacc 
taagccataa 

gggg ct ggca 

tgggcctgcc 
atggcatcct 
ccacctggag 
acctctgcgt 
tgaacggaga 



ctgcctgacc 
gaagcccctt 
aagagagttc 
ggacctaggc 
gaatgggggc 
tctaccaagc 
ccctgcacac 
accgggcctc 
gcccctgcac 
caccctgcat 
taggaccctg 
cccaggtcca 
ctgcccctgg 
gcctgccttg 
agtggcaggc 
gctgcactgc 
tatccctatc 
cccagccaca 
tcctgaaggg 
gccaccagct 
atcacccatt 
ggcctgaccc 
aggaactgag 
catcagtctg 
gcagaaaggc 
gtgacccaga 
taaagcccct 
catggggtga 
agccaccaac 
caggtctctg 
tttcctgtgt 
gcccactcct 
gggggtgcag 
cacagcccac 
gtagccgggt 
catcaccccc 
gcagggaggg 
gtcaccttgt 
gtctacacca 
tgcccagctg 
gctggagact 
actgggtcag 
tgtagggcac 
gctgcctcac 
ggtcatgagg 
tgcacagcat 
ccctcctttg 
tccaggactg 
gggctgacag 
gactcatctc 
tactcacgga 
gggtctttgc 
aagctagaag 
cttccctgca 
tgttggcctg 
ctctgtgcca 
ccactaccca 
tggcagcccc 
ccatccccca 
cctgaggact 
ttaatctgct 
caaggaaggg 
catctccaaa 
ggattgtgcc 
gctgctgggg 
cccccagccc 
tgaaaggaca 



cactcccttc 
gctgcagcac 
tgggggccct 
ctgatgttac 
tccaaaccca 
cagcccccca 
accacacagg 
accgatgagc 
ctggagaagt 
gagaggacca 
actcaaggac 
ctgatatgaa 
ccatggaggt 
tgcagaggaa 
agcttcgcag 
ccacatgcct 
acccttgtcc 
cagaaggtga 
gtgggctgtg 
cagcccctga 
gcacagatag 
ccagacaagc 
ctctctccac 
aggacagcgc 
cttgagagga 
gcagcccact 
cccacccctc 
aatggggagc 
ctggctgttc 
catgggagca 
cccccccctc 
gggtgctagc 
aggcagagtt 
ttctcaggct 

g a ggggtagc 

cagggcccaa 
cttgacaagg 
gggaggagcc 
gtcagttcct 
atgcaagctc 
gcagacagcc 
cagggccaca 
atcctttgcc 
ctcccacccc 
gccctgccca 
gtggacgagg 
ttcacctcgc 
cccatagaag 
ggacacggtt 
ctgcctggag 
catccaggcc 
tccacacatt 
gtcatgtggc 
ctctgagtgg 
ccatctgctc 
ggcctgctga 
ttttccagac 
tttctgccct 
tccccggggc 
cccatcccta 
tcctcatctc 
accgacaacc 
tgcctctgac 
acactaggca 
accgtcaatg 
tggactggat 
ctcggccaag 



ctggcctcac 
gatcgccccc 
cctgggcctt 
ccgtaaccct 
gaagacgctc 
cgggcggtgt 
ggtgcaggtg 
tcctaagtgc 
gctgggagtc 
tgcagatgag 
99 a gtgggcc 
gcagagagac 
ggccctgagg 
gtgaggacct 
ggtggagcca 
ctggctgccg 
cagcctaggc 

ggtggggccc 

cacacactgc 
ggtggctcaa 
ggaacctcag 
attcttctcc 

a 999 a tgt a t 
tggggtggac 
cacttgcttg 
atagctgaag 
ctgccgcagc 
aggggtggcc 
ccggttgctc 
gggctgaggc 
ggtcagcacg 

tggg^ggtt 

gagcagggct 
gcgcatgtgg 
atggggagtg 
cgggcaagaa 
gctggagccc 
agggaccctg 
aggaagcccc 
ccaggctttc 
gtgccctcag 
cgggcatctg 
agcttcccca 
cacccccaac 
gctgtgtgac 
cagacgctaa 
ctgtcccctg 
ccagcttgag 
cagcctcctt 
agataggcgt 
ctcagtgtct 
ctgggccact 
aagcacatgc 
gcggctgggg 
tcaccatgga 
gtgagtcatc 
cagagaagga 
ctctttgtcc 
tgcagagggt 
ggagtccctc 
ttattcatca 
aaaccctggc 
ccttcactag 
ggccccctga 
ggacgtatgc 
cccttgtggc 
tgggacatgc 



gaaacccatg 
atttttcagt 
tgtggccctc 
gcaggggtcc 
tccgaggtca 
gaggcatggg 
tcccttctca 
atcccggggt 
agctcagccg 
ggtcttgcag 
agcctgatgc 
ctggtgactg 
gagatgagca 
cccagagccc 
tgctgggtgg 
ctctgtggcc 
ttatgagggc 
agacaccccc 
cacctcccca 
caggtcctcc 
gcgaagctca 
agggtccctg 
cagaccctag 
caggctccag 
cttactccgc 
attgtgaccc 
cgaagtgacc 
ctggaggctt 
tgcgctggga 
ctgcagaggg 
ttggccagca 
a 99cgtcggc 
aggcagccgg 
gagggtttgg 
gtgtactctt 
ggggagcagc 
ctggtcaagg 
tgggcagagc 
agcaggggtg 
tggacacgtg 
ggccacacag 
cccgaatcgt 
gcccaccacc 
ctggggctcg 
ctcagcccag 
tgcctcaggt 
agaggatcat 
atgaggggaa 
ggaaggtcac 
gccatggctt 
cctggggagg 
ccaggccaat 
ctgctgccca 
atgtggtccc 
gggcggctgc 
ccattcaatc 
ggtctgggga 
acagcctccg 
gtcctggcct 
tgcccaactt 
aagccacagc 
agtggcccca 
cgagggcctc 
cggaccatgc 
attgcacagt 
ccatctccag 
caggctggca 



146700 
146760 
146820 
146880 
146940 
147000 
147060 
147120 
147180 
147240 
147300 
147360 
147420 
147480 
147540 
147600 
147660 
147720 
147780 
147840 
147900 
147960 
148020 
148080 
148140 
148200 
148260 
148320 
148380 
148440 
148500 
148560 
148620 
148680 
148740 
148800 
148860 
148920 
148980 
149040 
149100 
149160 
149220 
149280 
149340 
149400 
149460 
149520 
149580 
149640 
149700 
149760 
149820 
149880 
149940 
150000 
150060 
150120 
150180 
150240 
150300 
150360 
150420 
150480 
150540 
150600 
150660 
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cctggacccc 
tcctggacct 
ttctctcagt 
ctggggagta 
ggaaggcggg 
cgcccctgca 
gggagccgct 
gcacccgctg 
cagcaggagt 
agtgagatgg 
tccctgggcc 
tccgtttccc 
ggccagcctg 
ctgctcactt 
acctctgctg 
ctgggaggcg 
catgccgttt 
acattctgct 
tgcctctgag 
ctgcctgagc 
gcagggcggg 
tggggctggg 
cctgcaaggg 
aggctgcagc 
cggtccaggc 
ggacatctgg 
catccagcca 
ctcggggtgt 
tccagctccc 
ggttcatgcc 
tggaacggat 
cccttgccgc 
gtgtgcaggg 
gggcaagtga 
ctccacccca 
ccaccggcag 
ggaacccaga 
ctgatggctt 
tgaaagaatg 
taagaccatg 
gaggctcaaa 
caacaaataa 
ggaggaaaca 
taagatttaa 
aaaccaatct 
gggtatattc 
aaatgataac 
gttctcaata 
atgaaaggaa 
ctaagctgca 
gttccctagg 
gcctgcgggt 
agggggaccg 
gaggataccc 
tgactcacac 
ctagcctggg 
gctgttacga 
tagcccagga 
aacagagcaa 
ataaaaacca 
tctcatggcc 
ctttgttagc 
agccgtgtca 
taggcctcca 
cccaaccttc 
atctttacct 
gcagagaatc 



tggtccgcca 
tgagatgagc 
gggcacaacc 
ggcggcttct 
ggtccctggg 
gggagtgtgg 
gttcacacca 
aaaacaccca 
gggtggggag 
cccctgggat 
cctgggttcc 
agatggagag 
actctgagct 
cctcagtcac 
gacccccatt 
ggccttggcc 
ggtcacttga 
agggtgactc 
agccatggga 
tagtcgtgat 
gccttacagt 
actcactggc 
aggtggaggg 
agccggcagg 
tggccggggt 
ggtctgctgg 
ggcgaggggc 
ggctgagaag 
agctgccact 
caggctcgag 
ggctcagcag 
ttaggtgctc 
cctgggcttg 
ggacatccag 
aagcctctcg 
gactggctga 
tgaaagccca 
gttccttgaa 
aacgtacgga 
ataattaaca 
tgcaaatatg 
tcccacatat 
tttggattcc 
aaagtaaaaa 
tgagtcactc 
aacctcgtga 
caacaaaggg 
caaatcagta 
cctcccatca 
gtgagatgct 
ggggctgctt 
ctggtggggc 
cctgcaggta 
attcaaaaca 
ctgtgatccc 
gaacatagtg 
tgcacgcctg 
gttcgaggct 
gaccctctag 
gctgacatcc 
atcccaccgc 
gccccgttag 
cattcaacag 
ctgccagatg 
acaggccacc 
tcccagcctc 
c 999ggaatg 



ctcttcctgg 
ctcgggccac 
gagttggtgg 
ggtccctgaa 
ctgtgcccaa 
atccttctag 
ggagcccagc 
caagctccca 
tggaaggcag 
gcttcggctg 
cactctgggc 
gctgagggct 
cagtagcccc 
tcaacaaaca 
ccacatatcc 
tgagtccccc 
agcccacagg 
agaccaagtc 
cagggagctg 
ggggcctgcc 
gagatggggg 
acagggccta 
gcacaggggc 
cctctgagac 
ttgctgccag 
ccccacccac 
tcccaggagg 
aggccacatg 
cttagccggc 
ttctgaactg 
agcggccaca 
tggtcatcag 
cagggccttg 
aaagagggtc 
tggaaacaga 
gtcccgagga 
gtgctgggac 
tgaatcagga 
gagagatggg 
cagaccctgg 
agaagaggca 
acaatcaaca 
tacctcactc 
tgaaaccata 
taagaattat 
aaataaaagg 
taaaaacatc 
agaaaaagag 
ccccctgctg 
gcccctcacc 
aggggctccc 
cggggtgagg 
cagctggggg 
ggaaatatat 
agcagagcgg 
agtcccagtc 
tagtctccgc 
gcagtgagcc 
aaaaataatt 
atcctctcct 
gagtccccaa 
cagaggcctg 
tggcagcaca 
tggtcctggt 
agcaagtccc 
agtttccctg 
gaggccatgg 



tgcctagagg 
ttgtgtttgc 
cctctctctg 
ggcccaaatc 
ggcatccgct 
agccacccac 
gggcagtcaa 
gtggggcagg 
ggtagaccgc 
gccagtgccc 
caccacaatc 
taccacaggt 
accctccaca 
ctctgggagg 
ccactggtta 
agtcagtgat 
ggtgactggg 
cttggggctc 
tgcagggtgg 
ctgacccctt 
cctctgtggg 
agtttcctcc 
ggtgcccagc 
tgggatattt 
ccttagaggc 
cctctgctca 
ctggccatgg 
ggctgctggg 
ccgcttaagg 
agcattctca 
gcttggctcc 
gcctctctgg 
tggctcagcc 
ctctgcctcg 
gtccagcact 
gccaggccct 
ccacggccca 
ggcccatcca 
ccatgtcgca 
acagtcacac 
ggtcaaatcc 
cttggcctta 
cttgacgcta 
aaactcctag 
acaaaaccca 
cagatgcacg 
ggcaactcag 
caacagccca 
accttcactc 
cacagggatg 
acaggtctgg 
cactcacaga 
tgtcaggtcg 
atattttaaa 
ggagaatccc 
tctataaaaa 
taattgggag 
atgattgtgc 
aaaaaaaaat 
tgccaccact 
gcgctcctga 
cttaacttgt 
gaggccctgc 
ggtcctgcgg 
aggcctccca 
atggtgaaac 
gaggaagagg 



aaggggtgag 
cagcagatgg 
gggaggccgg 
tggtgcaggg 
gtggcttcac 
ctggcagtga 
aaccgggtcg 
gaaggcatgg 
caaacccatc 
agccttgctc 
catgcagcat 
ttccgtcaag 
gcctcccttg 
cagactgtaa 
caggtgggga 
tccaggataa 
aagagcccac 
tgccccccag 
ggccagcaga 
cccaggctca 
cagtcctgga 
tgtgtccgca 
gtgaggaggg 
ttagccagga 
gcttctccta 
atgcccccgc 
tgggagcaga 
ggctgcctgt 
ggcaggtttc 
gtccgctgcc 
ctcctgggca 
ctggctctac 
aggaccacct 
gccactccct 
cagcgtcatg 
ggggcacagg 
ttctctggcc 
gagcaattgt 
tcctgaaacg 
gatgggaaag 
aagaggagag 
agacaacgga 
aaacaagttc 
aagaaagcat 
gaagccatga 
gagagaaaaa 
ttcacaaagg 
agagaaaaat 
agagtgagaa 
gcagccgcat 
ctgttggagg 
tatgtctagt 
ctggggatgg 
gtaaaacagg 
ttgaggctag 
ttaaaaaata 
ctgaggcggg 
cactgcactt 
aaaaataaat 
gacatggccg 
tgcctgctca 
ctctggtctt 
tcagccccag 
actcaagctg 
caggcatggc 
agggtgagat 
acttgaggaa 



tccccagggc 
gctcagggtc 
ctggtggggg 
gcagagctcc 
gcccctcccc 
cagctaaatt 
ggggggaggg 
tgatagctgt 

ttggggccat 

ttgtaggagc 
gcaggtttgt 
gacgcaaaag 
ccgccttcat 
caccctgcat 
aactgagtgc 
agggcatagc 
ctagcacccc 
ccagtggctc 
gcctgtgccc 
tgggtgcgga 
ggccaggccc 
ggccttattg 
ggctctgagg 
ttcctgctga 
gtctgtgtcc 
cccactggcc 
gcctggggcc 
gtcctgggtc 
tggaggctcc 
tgctgcctgc 
ctcctgcctg 
caaggtgcat 
cccttcccat 
tgggacaccc 
cctatgcact 
ccaatcggat 
tggctgaagc 
gaagttcaca 
ccttatattc 
agtccagaaa 
atggaatatt 
attgacatat 
caagtggaac 
ggatggcaaa 
agtaaaagat 
aaccaccata 
gccgtttttg 
gggcaaaggc 
acatgcggat 
caggctgggg 
gcagggagag 
gggggtgagg 
ggtggaagga 
ctaagtgcag 
aagttcggga 
aaattatctg 
aggatcacgt 
cagcctgggc 
ataaaataaa 
tgggccgagt 
cccttcttgt 
gcttctcagg 
tccctcaccc 
tccccccctg 
tctgggcagt 
ctacttccta 
aggagcattc 



150720 
150780 
150840 
150900 
150960 
151020 
151080 
151140 
151200 
151260 
151320 
151380 
151440 
151500 
151560 
151620 
151680 
151740 
151800 
151860 
151920 
151980 
152040 
152100 
152160 
152220 
152280 
152340 
152400 
152460 
152520 
152580 
152640 
152700 
152760 
152820 
152880 
152940 
153000 
153060 
153120 
153180 
153240 
153300 
153360 
153420 
153480 
153540 
153600 
153660 
153720 
153780 
153840 
153900 
153960 
154020 
154080 
154140 
154200 
154260 
154320 
154380 
154440 
154500 
154560 
154620 
154680 
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ctgaggggtc ccagagcggg ctggggctga caggactgag tttgcagggc ctggggacat 15474 0 

tccctgggga ggtgctaaga tgccggtcag ctagagcagc ggggagtgat ccaggatggc 154800 

tgcccggatg aggggctggg tcgctggtcc ctgagtgcca aggtgggctg tccatgtctg 154860 

caggaacaca cccaccctgc tgcctccagg aggggtgctg gacaggcctg agctccagga 154 920 

tcataggagg caagagccac tctcaccaaa gaacagcaag tgtgcctccc ctgccagcaa 154980 

tctgtccggt ccagcccctg cccagctatc tggggaaaag gccacctttt cagtggaggc 15504 0 

tgagctcagg gcaggaagag gttgagaggg gagaaatgga gtgagaactg gaaggtgaga 155100 

ggtgtgggtg agaggtgtga gtgagaggta ggggtgtgaa ttgggggtga gatgtggtag 155160 

gtgagagcgg caggtgagag gtagggatga gaggtggggg tgagaagtgg aggtgggcag 1552 20 

tcatggtgat agcttgtggg gtgagaagtg gagggtgaga attggggtgg gagttggggt 155280 

gtcacctccc aaaccctctc accctcagat taagaagccc ctcctatggg ccctggagga 155340 

acaggccttt gacccacccc aaccccactg gtgtcttggg cagggagatc tcgaggtggg 155400 

ggcctcagct ccccgtagga ccgtctagcc ctggaccacc tgaccacagc tacagtggga 155460 

caaggcccct gttgcctgtc tgctgggggc cgagcatggt atggaggagc cagcagcccc 155520 

cgccttcatc acagaggagg aatccgaggc ccaggagggt gtctctggca cccaacacgt 155580 

gagacccttt gaaaatcccc cgagtgtgtg gggggctggg atgaacatct gggggcggca 155640 

gcagcaggtg gcccacctgg ccaaacacac tcctgtgtcc ccttgttttt ggcaatttca 155700 

atgaccaaaa tcagatcctg gtatggagaa aaagacatcg gtaaggacga aggaaatgtg 155760 

aacactgcat ggacgatggc tgataatagt gtgccgctat tggctcagca actctaacct 155820 

accaatgcca gatgctcaca acggtgaaac tggtgtgtgg tagatgcgat ctctctgtac 155880 

tgtcttctca atttttcagc aaagataaaa ctgttctaaa gttgaaaagt ttattaaaaa 155940 

aaaaaaaaga aaaaagacgg gcttattagc aaaaatctga gatagaacca agcagtaggg 156000 

cccagcccac cccccgctca gggcgcacca gcagtacccc tctctcaggg acatggccag 156060 

gcctgggcca ctccgaagag ctcttcctgg tgctgggggg cctggtgggt ttattccacc 156120 

tgtcagtctc actgcaaagt gtggcagtgg agtctgagtt aggctgactc ttaccctgcc 156180 

aaggacaccc ctgcactcag gacccagccc cggccccctt gccctgtggg ctggaggcga 156240 

ccctgtgtgc agatggcaga tggaggggca tggtgctgtt gctctcaggt caggggcagc 1563 00 

agcctcagcc ctgaccagcc ctctcctgcg tggttgtggc tgggtctcct ggtctctggc 1563 60 

ctcctttcca ttccaacctg tagaaaacag tgtggtgggg gatgctcggc ctgcagatca 156420 

gacaggccag ggtcaaagcc ccgaactacc acctgaacta gtcctggccg agtggcgctg 1564 80 

atgctctagg ccgagggccc ccttgacaga acagccatca tctagctccg ccgcagggta 156540 

9999aggtgg cagtgtgggc cgcagccctc ggctgaagcg ggggccaagc ggggctctgc 156600 

ctggtgcagg gggtttcctc tatggggcag gggctcccaa attagccctg gtgacatctg 156660 

gagctcacct ctgggggctc tgggggctga gagagcaggc ggggcccagt tctatcaatc 15672 0 

atctgccttg ttcctggggg atcgcggtca gtcccagcct ccccacaagt cctggggcgg 156780 

ggcaggcctg ctggaaaccc aagatgcaga gaagagcgcc aagcacctga gacagggctc 156840 

tgagcacgga aggcaaggac gcctccctca gcctcagctg gggagccagt ggccctgcat 156900 

gcactttctc ccatctgggg agcctgagcc ctgacccagt cccgaggccc atgtgtgcac 156960 

aaaagcctcc tgctttctca cccaggacac tggcgatcag tgggtaggcg agccggagcc 157020 

cagctgctgc gctcccttcc ctgccaggac cgggccagct gcatcctcat gcctgggttt 157080 

cagggcttct cgggggatgt gatggcactg cctgaggatg tgggatcctt ccactgaaaa 157140 

gggccacacg gctgtcccca gcacccttcc agaagggaca acccactcct gggaggtctt 157200 

aatgtagaca tcgaggtccc ccgagcttcc tccatggcct ggccacttca caaccatatt 157260 

tctttatgtt ccacgcgcct tgcctgctcc acggccagga ccagggccac catctttgca 157320 

gccggtgaag ggacagctgc cgtgggctgg gctgccgagg caggacaggg gtccgggcca 157380 

gggaggggtg gatggaggcc aaggatgggc cccttggaga cagccttggg gtgcagccgg 1574 4 0 

ctctgccacc tctccctggc ttccttccct ccaacctgtg actcctggga agtccctgat 157500 

gggccagcca cttggggccg ggaagtaact gtggtgtgtg gtggtcaccc tcaccagagt 157560 

tcatggggtg gagcaagggg gacagaatct cccccaaaat caggtgtctt gttcccaggc 157620 

ccagcacaga gacctggccc ccagacatct ctggacattt gttaagagtg gacaactgct 157680 

tccattacac aggagaggaa accgaggctc taaggggtcc cagacttgcc tggctgccac 15774 0 

agtgagcagg caacaaatac caagtggctg ccacaatggg gtaggtggga ggcagtggct 157800 

gaaccagaaa gtgctgctgt cgattctgct agttgcatga gtcttaggag atcatcaaag 157860 

ggcagattgt ggggagataa aaagtatgag tggggaacag gattgggggg agcagaagag 157 92 0 

cctcaaagac cctgcgacat tctcaacgtc tcgatggtga ctcagagata gctccaaccc 157980 

gcatggcggg cagagtgcgg aggggacggc tttgtggctg gattagtcat cccggtgcag 15804 0 

ctcaccccaa atcccggctt ccagccctgg gccgtccatg ctgggatgga ggaagggcag 158100 

cctctccgca gggccatgtc ctggagcctg ataacctggc cagcacactg tgcaaatggt 15816 0 

gcatgagaca gggagttggc tctgtgttcc ccacggtggc caagggacca gctgtgcctc 158220 

agtttccctt attctatcaa actttgaaga aggtcccgta aaagtgcatc tgtttccagg 158280 

gtaggggcca gagtcagcca cccacaccag agtgagaatt ggtgggtgcc ctagccctgg 158340 

caggatctgg cattttgctg gacggagaga ggaggcagca cccactgggg ctcgggcaac 1584 00 

catcccggct acccccgccc cggcccgcca ggagaggagg gaagccttga agtgccaggc 1584 60 

ctttgaatcg cccatctcca tggcaacgcg tgggcacaaa gggccgggcc ggcgagcagg 15852 0 

cggcggctgc gcaagctgga aggaggaagg gaatctttta tttatgggga gggagagtcg 158580 

gggagccagg ctgcgcccac gctcagggcc aggccgcagt cttgaggctg ggccccctgc 158640 

cccatagcca gggcctctga gcagcacctg cccacacacc cctgaccctc cgtgcctggc 158700 
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tgggtggacg gagcatgggc aaatggaggg cagaatggag tgagtgtcca gcatgcaccc 158760 

aacctggaga tcggcccaga gggtccctgg gagcctgcca tcctccatac cccagtctct 158820 

gtgatgcggg cacccgggca gataccatgc tgagagccag ctgggcctgc agtgaggaaa 15 8880 

cgtagcccaa agcagactgc agagctggaa ctcaggtggg gctgctgcca taggctctga 158940 

agacagcgca ggagaccggg aggggtcacc agtgccaagg ccctgaggca agccagagct 159000 

gggagcatct gaggatgggc attagcgtgg ggctccaggg tacagccggt ccactgcagg 159060 

cagcctggcc tccccagaga cccagccacg gctcctcacc ttggacaggg ggccctgggc 159120 

cttgggcatc aaatgacctg cttgccgcgg tggaggctgc cataccagga cgccggccca 159180 

cggcctccag cggcccgtcc ccaccttccc aagcccctcc cctcatggct cacaccctgt 159240 

tccctgagcc cccaaacatg ggaaatggca cctgttgtgc cccagcgggg gaattctgac 159300 

cccagaccct ggggccagtg cagaaaccac cactgaatca gattttattt catctaaaaa 159360 

atatctgagc cagattgaaa gcagcgggga aagggtccca tggctgcttc ccccagcccc 15942 0 

accctccaca ggccctgggc cctcccagcc cccatttcct ttccttgaga aagtctaaag 159480 

tggggcaata ttttgtgaaa ttggaggcac cacgttggaa attccaaacc cgtgtgtacg 159540 

atgagctgca cgcgcgtttt gaacctgccc tggttttgag ctgagggaag cggagggtgc 159600 

aggagttgcc cactccagag gccctgggtg tgcatgagga gccctgaggc tgggccgaga 159660 

gccgcttgtg ggaggcactg tgccccctgc ccccaagatc agggcctggg tgcccaggac 159720 

actacagacc ttttggggat cctgggggtt gggaagccta gagctggaac ccacaggcca 15 978 0 

gagtctgagc tttcatcccc cacccccgaa gacgctcccc cagccactgc ctgcgcatcg 159840 

ggggagacaa gctcccccca cgcccacctt gcctccagca gggctgttcc tcccctcatc 159900 

tgctggcatc agttttttct ttaactgagc cccatgctgg ggaagggaga gctccagggg 159960 

accaggcagc agagagggga ggagagaagc catcaaacag gccgggggct gggaggccat 16002 0 

gcactcagca tagagcccca catggcagca gggggctgga tggccggctt agagcccatt 160080 

ctctcctgga cactgttctg gaatggcccc tggcccctcc gttccaaaga tgggaccctc 160140 

cggtccccgg ggacccggga tgatgtcccc caaaccacct ctcttcccag acttcatcaa 160200 

tggcaatgaa tggtgcatcc tggctggggc cgccgcccct cactgtgaga cttcagccca 160260 

gacgagcgcc cagcccctcc tggggtctca gatagtcaga atgaaaggct cacggctgcc 16032 0 

atgcacttcc acaggacttt gtggttcctc ctgcaccccc ggtgatgctt tcatccctct 160380 

ccagcaccat tccagaggcc agaaaaccat gatgtttggg gtcaaacagc tgggagaggc 16044 0 

agttggaact caggccaggc ctgtctgact ggacagtgca gagactggga ccatgctccc 160500 

ctacaagtgc tgtcagtgca ccctcgatgc cccccagagc ttgccatgcc ccgacagtcc 160560 

cttcatggcc aaagtgttcc ctggcacagg ataccctggg gtgccatgtc tgcaagagct 160620 

cacacccttc tctccccagc tgctgctaac tgctgccaga ggtgggagtg tggagggctc 160680 

ggggcctctt caccctccct gcaccaactc agctccagaa cattcccagc agtgagaaga 160740 

gggtggccac tgtgctgcag ccccaaggga tgggcaaggc catgccagct ggagtcatcc 160800 

atgtcccctc ggacatggtg gcctcattca gagggcagca tggaggaagg tgcaatgagg 160860 

gtggctacca gagacagtgg agatgaggca gtcaggaagc ccagggacag gactggaggg 160920 

gacacacggc cagcctggga cagggcatga ggcctttgtt ctgcgtgctg tggcatacgg 160980 

tgttggctct ggccctggcc catcttttgt tagtggtagg agggtgctcc tttaatcagc 161040 

caactctttg tttcaaattg cccctgtcct tgaaaacact gcttcaggga agcgtgagac 161100 

aaagccagtt cagtggggtg cctacctggc cagcagccct catccgcagg ggctgctcct 161160 

ggggcacgtg ccagaatcag acagtcccac cgtcatgcag gtgctggggc cttcagtcag 161220 

caggaccagg cagcccatgt cctggggacc cttggggagg tgtgggcatt tgctgagttg 161280 

ggctgtcatt tgctagacag gcgcttggcg aaggggccct tttgtgcatg gatgccctgg 161340 

gcaggtgtca gtcctgagtc ctggagagga aggcaagctt tggagttgat gctgggtcct 1614 00 

aggagggagc gtgtggtttc gccagcttct caaaagtcac ctgagaccct gccaagggac 161460 

ctccagacat tcggtgcagg ctcctggagg ctggacagag ggcaccaaag ggcgacgggc 161520 

cccgaggaca gaggtgtgca gccaggtggg gccatggcca ggctgggacc tgctggagct 161580 

cttgtgtgtg agcctggagg agctgccagg ctgggggaga tcggggctgg ggctgggggc 16164 0 

ggggctgggc gtcagcaggg tctgcagctc ccatcttccc agcttataga cctgaatatc 161700 

caggttgaga ataaaccatt ctcccagggc accatagcct ccaggaagca cctcctcctt 161760 

ccaccatccg cctttcagga ggggcctccc tggggggctg tctctgggac tgcagaggct 161820 

gcttggtgta tctggggctc tgacatgagt gagattgttc cggggcctgt gctgcccagc 161880 

ctcttcccca acagcttcct ctggaggcaa ggggcttggc aggagctgca gggagccaat 161940 

tatccctgag gcaagctggc tgcagataat tgggaagaca ggcttttcac cagcagccaa 162000 

gctctggggc gcactcgcca caccaggact tgggacttga ggatccagag gtctgccaaa 162060 

ccccacgcct gattgggagc cccatgtgct gccatctacc aggggaggtg gcattttctt 162120 

ggcaactgag gggggaagcc aggtgctgag gtgtggccca cgggacgcct cgcctgggga 162180 

cctcccagcc cttctcctct gcctcctagg ggcctcctct ccttacacat gaaaacctcc 162240 

aatgtctagc ccagggctcc agattagggg tcagtgccgc ccccagccca acttcctctg 162300 

ggaagtgtgg ggttctcccc ggggcactca ggcctctttc ttacagggct tcccaagggg 162360 

aggcatccag aggaaggcaa aggctgtgat caggtagaac ccgctggacg cccccaccat 162420 

ctccctccat caacatcaaa agacaagctg accaccccca atgcaaggtg gacattaggg 162480 

ttaaaccctg agtgaccagc actcagctcc cagcctggcc gggatgcagt ggggtggggt 16254 0 

gtggtgggct catggggctg gtgagagccc ggtggggtgg gtttcaggtg ctgcttgtcc 162600 

agggctcagc tctgttcctt ggggctccct cagcccaagg gcccacctcc cctctgggca 162660 

gccccgatcg gcgtgttctg cctcggccag ctgtcagcca cctgcagctc ctccctcatt 162720 
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gcaccaccct 
tctgctcagt 
accaggctgc 
gtggggaagg 
acaacgaggg 
tgaaggagag 
tgggttgggt 

a ggttggagc 

ggctgacaga 
cactagtggc 
cagcccatgg 
gacctggttc 
gggggctgag 
cctttgccca 
ggtctctgtg 
gtgccacctg 
tgctgacatc 
ggcatcaggg 
agccagtggc 
cttagccagg 
ttgcatgcag 
tctgctgccc 
ggacagaccc 
tttgagggca 
cagtggctcc 
gctgagctgc 
cagcaggagg 
ccaccaagta 
cccacctgcc 
cctcccacaa 
ccgtgtgctg 
tatgcacagt 
gcggatgcca 
gggggtgcag 
aactgggcta 
aaggaggctg 
cgcaggggtt 
ccccacgtag 
gaaggcaagt 
ggaagtgctg 
gtgagaacag 
gcccccatcc 
acgtggagag 
actgataggc 
ggggcagttg 
ctccaccccc 
cactcattct 
aggatccaga 
ccccgtgaca 
ggggtcggag 
cactgaagaa 
ttccgtttca 
gtgtcgcgct 
gttcccacag 
aatggtggtt 
tgactcttgg 
ctctgggctt 
tgaggctggg 
gtggctggga 
tcctgcccct 
tctgcggttg 
agtgcaggag 
tgcacacagc 
atcctggggc 
ctctgtggct 
tttttttttt 
ggctcactgc 



ggagcatcac 
cctcaccagc 
agccctcact 
atgggtgctc 
cccagtggat 
tggagggtac 
gtgtgggtct 
caggaccatg 
ctgggctgac 
ctgggccatg 
ctgcctttgt 
agcatggcca 
tctccgtctc 
tacaccggga 
ttgggggagg 
gaaggtgctg 
ttggctgggc 
ggcctggtgc 
tgggcaggtg 
gcctggggtg 
ggtggccaca 
tctgccggcc 
tcagagccta 
tctgaaggag 
caggggactc 
tctgtaaggt 
gtcctcgtca 
gctcccattc 
tcctgccttc 
gggctcaccc 
cagtcctctg 
gaaagtcagc 
ccaggcttag 
ctgggtgggc 
ggcagggact 
ggacattggg 
taagaatgag 
ctggagagtg 
gctgggaagg 
ggtagaggag 
gcacttccta 
tgtgcttata 
gaacacatca 
accggcatgc 
gaggacagcc 
ttctagcttc 
ccaagtccac 
aagccctctg 
cacgcccact 
ctccacagcc 
gcgagccact 
ctggcccaag 
ccctggcttt 
tgacgtggtg 
gctgtcagga 
aggatgcttc 
cctggtgtga 
tcttcaccta 
cagagcccat 
ctggaacatc 
ctgtcactct 
tcatctcatg 
ctgtccacca 
tcactccttg 
agtgatggca 
ttttttgaga 
aacctccgac 



ggtgcccagg 
tgttgtgaca 
tcaggagagg 
atgtgcggga 
agggcgggga 
tgcccccctg 
ggcagggagc 
ggcctcacca 
gggaaggggg 
aggctctgtg 
ggggacccca 
ggccctggcc 
gccctgtgac 
gccttgtgtg 
tgggtccagg 
gagcctcacc 
caggatggtg 
tggggtgggt 
tcaggaggga 
tcttggggtg 
tcccggcctg 
gcctctgtcc 
ggctgggagg 
tgagagccta 
tggtgggcag 
tgcacagtga 
tggccacagc 
ccagccctta 
tcccccaacc 
gccagagctc 
gacactgaaa 
agccacagcc 
cccatgagtg 
catggtagca 
caggggaggc 
agtcaagact 
ggtctggtgc 
tgctgacccc 
gaaaagtgtg 
ggcatggtcc 
cccaaatgtt 
aaatcccccg 
gcggagacac 
tggcaggcca 
cgggtgcaca 
ccctatctgc 
gtgtgatctg 
actaacacaa 
ggggcttcag 
tgcccgtctg 
ccccttctca 
gtggctggac 
cctcctgatg 
gaggctgacc 
agcatcattg 
cagcaacgtt 
acagatggat 
tgggcaggag 
gtgatgagat 
acccagagcc 
tgatcccacc 
gctttccctg 
tcctgggaac 
ccattcagac 
aggcagggcc 
tggagtctcg 
tccctggttc 



gcaggccgtg 
gaaacaagtc 
gtcaggccca 
agtttctcaa 
ggcaggaaga 
ggggaaggat 
cgggcatggg 
gtcatagaag 
gcttcctgtc 
gccctcaagg 
caaggagatg 
tagcccaagg 
atggtgccca 
tccatactca 
gtgcgtggcc 
cgtcctccag 
tctaggaggg 
ggcaggagag 
gaggggtgag 
ggacaaggcc 
gtgagtgccg 
ctgcaggccc 
tctcaggagt 
tgtcaacccc 
tggctaaaga 
gcaggggccg 
ccagggacag 
gggtgtctca 
acaccctaaa 
ggggagaggc 
gccaatccca 
acgggcgtgt 
gcctcctggg 
gagacctggg 
tgaggcctgg 
tggggaagct 
agacctgagt 
atggtggcta 
gtccatttaa 
cagactaggg 
gcatttctca 
agaccttagc 
acacgggcgg 
ctgactggca 
gcggccccac 
tgggagccac 
actcttctgg 
gccaccctac 
ctgtaaacct 
taagctcccc 
cacaccctgc 
agtgtgctgg 
tataaaatga 
ctgacaccca 
ctgtcctcca 
gcactgccaa 
ggatgcgtgg 
gctacacagg 
gccctcggtg 
ccccttgctc 
cacccacccc 
ggatctctgt 
tcaccctgtt 
ccctgtgagg 
tggagtagat 
ctctatcacc 
aagcaattct 



gagacctggc 
tgtgctgatg 
gccaggcctg 
gagtggtgga 

9999 aca 9 a 9 
ggggtggggc 
agtgggtccc 
cctcacctca 
accagagaac 
tgctgagctc 
ctggcctctg 
tcagcactgg 
cactatgagc 
tggctgaggg 
cctgggattg 
agtgttttgg 
acccttggga 
gcctggaggg 
gcctggcctc 
cagggcagag 
gccactcagt 
agccatctac 
caagacaggg 
ctgcccagcc 
tgacagaggg 
agtggccttg 
gaaacccctg 
ggagaggttc 
tgggtcccag 
cctgcagggc 
tccatcttaa 
gctcagggca 
tcccaggaga 
gaggggatgt 
aacagggaga 
ggaacatggg 
tggagcccag 
gagaatgtgc 
atgatacgga 
ctccaacccc 
cgaccaccct 
aggcagacac 
ctggatgtcg 
gaaccacacg 
tccaggggaa 
ctcccctcaa 
tacacaaagg 
agacgacaaa 
tcacccctag 
tagaggtttg 
tagggcaaca 
ccccacagta 
gttagcgggt 
cccctgctga 
tcagtgtctg 
gacagaggcc 
gcctgctgcg 
gctctgggag 
cccctggcct 
ttttggggga 
tgcaggttgc 
acccgctgag 
gctgccgctt 
agagcactgg 
ccatcacgaa 
aggctggagt 
cctgcctcag 



tagcccatgg 
agctgagccg 
gtgagcaggt 
aggaggatag 
aggggaccag 
tggtgttagc 
gaggaatgct 
gggcagaggg 
ataaagggac 
aa ggtgggcc 
aggatgctca 
ccactaccct 
cagtgtcaac 
cctgtttggg 
ttcatcatga 
ggagatcctg 
gggaagcagg 
cggcggccca 
cctgccacag 
gcagggctgc 
tctgtggccc 
ctgcaggtct 
ttgaatccca 
ttgcctcggc 
gctcagagag 
ggagaggcaa 

ctgggttccc 

cgggggaggt 
ctccccagcc 
ggctgttcct 
tggcatttaa 
aggtttacac 
cctgtggggt 
gggaggtagg 
ctgagacctc 
caggccgaga 
ccgctgctgg 
tgttggtagg 
agcaggggag 
acggacctag 
agcctgccac 
aggcagctgg 
agatgaacgc 
gagtttggct 
aaccttccca 
taaaaccttg 
caagaacccc 
ctaaaaaagc 
acactgctgt 
ggcagcagag 
agggaacttt 
gctggagagt 
cctgggggct 
atgctcagtg 
tggggatggg 
gtccacctgc 
tgcagggagc 
agacagcact 
ccctcctcgc 
tgtctgggtg 
tggcaggaca 
agccgggagc 
gtcctgggtc 
ctgtgagttg 
tagttctttt 
gtgcgatctc 
cctcctgagt 



162780 
162840 
162900 
162960 
163020 
163080 
163140 
163200 
163260 
163320 
163380 
163440 
163500 
163560 
163620 
163680 
163740 
163800 
163860 
163920 
163980 
164040 
164100 
164160 
164220 
164280 
164340 
164400 
164460 
164520 
164580 
164640 
164700 
164760 
164820 
164880 
164940 
165000 
165060 
165120 
165180 
165240 
165300 
165360 
165420 
165480 
165540 
165600 
165660 
165720 
165780 
165840 
165900 
165960 
166020 
166080 
166140 
166200 
166260 
166320 
166380 
166440 
166500 
166560 
166620 
166680 
166740 
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agctgggatt aaaggcacat gtccctatgc ccagctaatt tttgtatttt tagtagagat 166800 

ggggtttcac catgttggcc aggacggttt cgatctcctg acctcgtgat ccacctgcct 166860 

cagcctccca aagtgctggg attacaggtg tgagccacgg tgcccagctg agaattctta 166920 

atgaaatggg aacatgcctc ccaggaaatg cacaggggcc tgcagtgata gagtggcctc 166980 

aggtatgtgc acaggtgtga acacgccttc cacagagggc agtggacgtg cacatgcctc 167040 

acacacactg tggcgcaggg caagtgtccc acatgtgttc atgcttgcgc acatgtcagt 167100 

gggctggatg tgtgtgtgca cacctgtgtc atgcctgcag agaagacagt ggagagaaat 167160 

atgcccaaat ctcccctctg ggtccctgcc ctgggtgctg ggatgtcaga acaggtcgat 167220 

gtccttttat ccttccccat atccaccacg ctgtctacca aagcacgctt tagttttata 167280 

atcagaaatg aaatgcaccg tttcaagaaa gccatgggcc agcccctctg tgccctggtg 167340 

ttggcggggg cagaggggtg gggtgtgtag ggggagatta gcctcatgca gccgtggggc 167400 

cagggaggcc aaggtcagct tgctcagcac ctggaggtac agcgagtacc aacaacacag 167460 

cctagcttga ccgcggaagg aaaatcaatg ctgggcgcaa ggactgacgg cagactcact 167520 

gggaacactg tccaccgacg tcagagctgc tcacagggca ccgggagctt gccagcgagc 167580 

ttggctgcct gtgtttggaa caaccctggt gggcgagcac gggcccctca cctgactcca 167640 

ctcagtgccc ttcccagagg ggagacaaag gccgtgaaca gctctggagg ccctccctgc 167700 

cagtgccccc caggcctggc taaagaaatc tcaaataccc cgaagggcct ggctccagcg 167760 

gcccctgcta tgggtcagcc tcagggggat gctcatcttc aattgaccct gactgttcca 167820 

cattacaaga taaactgtgg ggttaactca aggcggtatt actttgtaaa gactgctctt 167880 

tatacaagag cggtggatgc aaaaacaaaa acattgccat gtaagacggg agtcctccga 167940 

gtcctgtctt cctccattcc gtgtccttgc accccatcca tgtgtggcct gcatggacag 168000 

acagcttcac acactcagac tcttccctcc ccacgcatca gagatgtgtg tccctgttac 168060 

tgacatgcag ggaggggctc atcatcttgg gcacacccca tggtgctctg agcccatcat 168120 

cacctatggt ggacgttgaa ggagttccca ggttttcctt ttcaggagcc atggctcggg 168180 

ccagtgccta ggaggtcaga ggttgggggc ccagggagag gtcactgccc aaccgtgcca 168240 

ccttggactc agagtgccgg cccagggaac caggcaggcc cggctctgac cgtgccgctg 168300 

ggcgaccgct ggctgagacc tggggctgaa acacatccca catcagccaa ggaaacaggc 168360 

tctgcatgag gcctgaagcc cctgaagggc tctgggacag gaggagagcc caagccttca 168420 

gctgtgatgt gcacagcacc gtctgtcctc cacccaaggg aactcacctt ggtgaccctg 168480 

ctggaaggca caggttgctg acattctgac ccctgacatt cggacctcca gcagagcctg 168540 

cagtttgaga cctctggttc aggggctggg actgatgggg cccttgggga ttcccgtgct 168600 

gctggaggaa gatgggggca tgggggtgtc cacagcaaag aagtgagaag tagaggccgc 168660 

cagccccccg ccccgaccct tccctggcta gagtggggca ggcttggggg tgagtctggg 168720 

gtgctgattt caccctcctg ggccaaagtc tccccgtgac tttatggact gtctccctgt 168780 

gctccctgag accctggttc tccctcacca gcctgggtcc ttcttgtctc agctcagctg 168840 

tcacctcctc cgggaagccc ccaagccctt gagtgggtgc ccagcaggca tggtcagtgc 168900 

tgaggctaca agccctgccg gcacccggca gggaacacaa ggccaggtca ggctctgggg 168960 

acagtagaca agcttatccc tgcacactgg ggactgccca cctgggggag agagctaggt 169020 

caggctgggg agacgtcagg ggatggccgg gcacccctcc ctgaggagag ctccacctga 169080 

gcaagagtat caccaggccc actccagaca catgcactgc ctcagacggg ctggagagag 169140 

ggtgtggccg ggccatggga tgaaccattc tgggcggttg tcctggcatc accagacatg 169200 

tggctctatt aagcatctcg actccacagg agcccatgtg gcatgtcctc tgacctcctg 169260 

ttcacttctg aaaggggcgg ccctctgaga ttctgcctgg aacctgtcag ccctcctgac 169320 

aaggtctctg gttcccggcc atcacaggca cccagccacc ctacagagag gctctgggag 169380 

gctcagcctt gcctggggcc ccaagactga tgccagctgg ggcatctcac agggagcacc 169440 

cctacctgta aaccgcccag ctcaagccct gcctcgacct ctccaagtca gcagccgacc 16 9500 

ttccccaggg cccctcccag cctgcagggg gtctgaggct ctgaggcttt tctgcagcct 169560 

ctcagtcccc caccctgcta cctgctcagg cagagagatc atggctctgg gttattgtgt 169620 

gcttagtggg tgctggagct cgtgctaaac aacttgggtg ccccctgaat cttgacaata 169680 

atctgagggg gcattattat tactattctc acttccccga ggaagaagtc ccaaaccccg 169740 

tctggcacaa agccagcgcc ccgagtctcc ctctgcagtc catgtgctcc cacgtggggc 169800 

atgcctggga catcacaaca tctggggtca atgcggctgc tgttgtcact gtggcattca 169860 

gctttcccaa ggctcacatc tgctccatcc agcaaagggg tcttgcaccc caagcctgcc 16 9920 

tccctcttca cacacacaat cccacttcgt caaccacaaa gatgcatggg tttacccagc 169980 

ctcaacccca tcggcccctc cccttccagt tgccggaggg ctcgggcccc ttcagctggg 170040 

ctcccacatt cctgacccct ggcctgcagg ccctcaagac tatgccagcc cgggctcacc 170100 

tggtgccaga cacctgcatc tccctggggt gggggttggg ggcagtaggc tccgtggacc 170160 

tagcacacgt atgattcttg gaaaatgtaa atgtctctga ggacagcgat cccagcttca 170220 

aatattgctg tgggctctcg ggcaagtccc tcctcctctc tgagcttcag tttcccccgc 170280 

ataaaatgga gcagtgatcg tagctcctgc atgggaaggt tgtgaacacc atgcttgtca 170340 

gcagaatata ccctaatttt gcaaggaaac aatatggcag gggtgggggg gatctaaata 170400 

cctttcctta tacacgcatt gaaaatgatt atataaagtg gtgaagtgtg attgcattca 170460 

cataaacagt ggcatgttct gggatctagc agacaatctt aacttcagga aatgcaatca 170520 

tattttacta gctttgagaa aagtgaataa aatgtcatag ctaaatagaa ctcaagtagg 170580 

atctgtgaac ggcagcatgg agtggataag gggataacgt accgatgagg gaatttatat 170640 

acccagcagc ccaggtttgg tgcaggctga taacggaaag acaaactcca aattaaatga 170700 

atgtgaatga attcctttgc ctgcggacag accaaaaata tcggtaaaag tggctacagg 170760 
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gcaagcagaa aaatgcaaca aattagaatg aacgcaggga accatgtttc tggcagagaa 170820 

acaaatattt cagagtacag gtaagaggca catggcaaaa aaaacaacaa cctgactttg 170880 

ccagagctcc aatgtcatgc tcacggctga ggagaaacaa ttatctcgct gggaatgagt 170940 

gcaagtgaga gaacggaagg agtcctgagc acggttgact gcatgtgccc aggggcccgg 171000 

acaggcagca cagcggcctc tctaccctcg aaggtctgtt tcttgtctgc ttcctccttg 171060 

agagtggcag gccctggtaa ctggcccaac ctcgggggcg cccagcagct gggtccccac 171120 

cacatgccca agtctggccc tctcagatct gcctgtctcc tgagctggag aacggagccc 171180 

acccctccat ccccgacact catctcccat ccagttgatc tccctgagga cccccccacc 171240 

gacaactccc acctggatcc cctggccctg gtggggcatc attctttcaa aataatccat 171300 

gactgtgttc agtggctcac gcctgaatcc cagcactttg aaaggccaag gtgggaggat 171360 

tgcttgagcc caggagtttc agatcagcct ggggtaacac agccagaccc tgtctccaca 171420 

aaaaactatt ttttaaaaat tagctgggtg cagtccagcc tatagtccca gctacttggg 171480 

aggctgaggc agggggatca caagcccagg agttcaaggc tacagtgagc tgtgatcaca 171540 

tcactgcact ccagcctggg caacagagac cttgtctctt aaaaaaaaaa aaaaaaaaaa 171600 

agccatcagc tggctcaggg tagccacctg ccaagggtcc ccagctgagc gtaagacctg 171660 

cttcctagga tttacagagc tcctgtgaaa ctcggttgtt tcattgattg tcacatggag 171720 

ccagtgactt tcaggccagc cttgttccca caggtgggct ctcccgtggg cctgggcacc 171780 

cagcgctagg cctgccctgc tatggtctgg atgtgagcag agatctctgt gatccctgta 171840 

cccctcgctt ctccccctgc cctctctgca gccctgcccc tggcagcccc tgcccacctt 171900 

cgcctctgtg cagggccaca ggcttccttg aagcaaatgc tagaactttg agctctttgc 171960 

tttttaaaaa aagataacag ctttattgag atataattca ttatactatt catttattac 172020 

cttttgcatt ataccatgca attttttcca tttcaatggc acaatcgaat ggttttttag 172080 

tctatacaca aggttgagca gacatcaaca ctctgtagcc ccagagtatt tccagacccc 172140 

aaagaaactc cgtgggcctt ggcagcccct cccactcccc ctgtcctcca cctccaggcc 172200 

cttaccagtg ccacagtcac caggctacat tatgggcttg tcttcgtgtg acttctgtct 172260 

ctatgggttt gcctattctg aactcttcat ataaactgaa ccataaaact tgtggccgtc 172320 

tgtgtctggc atctttcttt cttttcttaa aaaaatttca cttttatttt agagacaggg 172380 

tctccttcca ttgcccaggc tggagtgcag tggcacgatc atagctcact gcagcctcaa 172440 

cctcctgggc tcaagcaatc ccctcacctc agcctcctga gtagctggga taacagacat 172500 

agaccaccat gcctggttaa ttttgtattt ttttatagag atgaggtctt attatgttgc 172560 

ccagactggt ctagaactct tgggctcaag tgatcctcct gccttggcct cccaaattgc 172620 

tgggattaca ggtgtgagcc accacacctg gctattttta ttttttaatt gacacataat 172680 

aattgtacat attcgtgggg tacgtagtga tgtttctata catgcaatgt atggtgatca 172740 

gatgagggta attagcacac ctatcatctc aaacatttat catttctttg cattacgaac 172800 

actcaatatt ctctttctag ctagctgaaa atacataatt tttgttttgg tttggatttt 172860 

ggtttttgtt ttttgttttt gagacagggc ctcactctgt tgcccaggct ggagtgcagt 172920 

agcaccatca cgactcactg tagcctctac ctcccaaggc tcaggtgatc ctcctgcctc 172980 

agcaacccga gtagctggga ctacaggcat gtaccaccac acctggctaa cttttgtatg 173040 

ttctgtagtg atgggatttg accatgttgc ctaggctggt tgtgaactgc tgggctcaag 173100 

caattctacc cctctaggcc tcccaaagtg ctgggattac aggcgtgagc cgtgacacct 173160 

gacccataat atgttgttgt taactagagt catcctacat tggtgtagaa cactagaact 173220 

tattcctgcc atgtagctat aattttgtat ccttcaacac atctctccct ccctctccct 173280 

cccttctttc cacccttccc agcctctact atcctctgtt ctacttttga cttctatgag 173340 

gccagctttt tttagcttcc gcatatgagc aagaacatgc ggtgtttaac tttctgttct 173400 

gtctcatttc acttaacata agtttctcca gttccatgca tgtgactggc ttcttcgatt 173460 

ttgcatactt tcaaagttca tccatgtcat ggcatgcatt agtacttcat tcctttttat 173520 

agcttaatag tattccactg tatggatgga tcacgttttg tttgcaccgt tttgctgttg 173580 

tgaatagtgc tactgtgcac cagggttgta ttcctctgtg tgccactggg ttgagggttg 173640 

ggggatggta ggtgctccca taaaggggga aattgactga tactggctga aatggaccag 173700 

gctcttcatt aagctggcct ctgaatgttg caaaagcatt ctgttggttt ccaggatcac 173760 

tgcttaagac ggttcctttc agtaccactg ttgtccaggg gagggatggg ttcccggagc 173820 

ttcctgatct gccaccttct ctgatgtcac cctcagaccc tctgcttttg agccccaggc 173880 

tacagagtaa aagtctgatg gtaggatgtg aggtgaggga ccttccttga cccggcaccc 173940 

acatgaggca ggactgagaa caccctgagg actgcccggg tggctggggt gctgaagcca 174 000 

ggcttggccc ctccacaggc catgcatgac aaggaccacc ctgtctctga gctttgcctt 174060 

ggccttgccg tgacattttc aggtgtgttt cagcttagat tctgctctgg ggtttcccgt 174120 

gtaagaacag ggatgacgtc taagcccttg tctggcattt gtcaggaata ttgggagagg 174180 

caatgtggca gtgtgagaaa caagctcacc catccaaacc tgaagaatgg actcagaggc 174240 

acgagcagtg aaagtgagac tttttttttt ttttttttga gacggagtct cgctctgtcg 174300 

cccaggctgg agtgcagagg cgccatctcg gctcactgca agctccgcct cccgggttca 174360 

cgccattctc ctgcctcagc ctcccgagta gctgggacta caggtgccca ccaccacacc 174420 

tggctaattt tttgtatttt tagtagagac ggggtttcac cgtgttagcc aggatggtct 174480 

ggatctcctg acctggtgat ccgcccgcct ccgcctccca aagtgctggg attacaggcg 174540 

tgagccacca tgcccgggaa agtgagactt ttaatagtgg tcttgcgaga ttggtgtctg 174600 

gtggataggc gcactcaggg cagtcacagc aagtaactta tgccctagca cacaagtccc 174660 

tcctcctcat tggtcgagta ctatggggtt acaatcttcc aggacattgc ctaagtttca 174720 

ttatccacct tataaggtta taccccgtcg ccttccccgc ttaagtttca attttccaat 174780 
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aacgaaactt tcttcccttt tatgggctga ccctttttct acattctgtc tgcttattgt 174840 

// 
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